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INTRODUCTION

Please state your name, address and position.
My name is James L. Harrison. | am a management consultant and Vice President
with the firm of Management Applications Consulting, Inc., 1103 Rocky Drive,

Suite 201, Reading, PA 19609.

Please state your qualifications.

My qualifications are provided in Schedule JLH-1-1.

SCOPE OF TESTIMONY

What is your responsibility in connection with this proceeding?

I am responsible for developing the accounting cost of service and marginal cost
studies and the proposed revisions for the Cost of GaS Adjustment Clause used by
Bay State Gas Company (“Bay State” or the “Company”) in rate design in this

filing.

Please outline the organization of your testimony and schedules.
My testimony is organized into three Exhibits, this being the third exhibit. In this
exhibit, I present the results of my Marginal Cost Study and summarize the cost

data I generated for Mr. Ferro’s use in rate design.

T
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Schedules JLH-3-1 though 3-13 show the results of the marginal cost analysis.
Schedule JLH-3-14 summarizes the information employed in the rate design

. LS B M- Er—— ) o - 1
process by Mr. Ferro. ‘

In addition to this exhibit, Exhibit BSG/JLH-1 describes the allocation of gas
costs using the Simplified Market Based Allocation Method (“SMBA”) and the
proposed revisions to the Cost of Gas Adjustment Clause (“CGAC”). In Exhibit

BSG/JLH-2, I present the results of my Accounting Class Cost of Service Study

(“COSS”).

Since the marginal cost study is closely related to my other studies, I have
identified the schedules included with each piece of testimony in the List of

Schedules to serve as a ready reference.

MARGINAL COST OF SERVICE STUDY

Overview of Marginal Cost Study

Q.
A.

Please summarize the objectives of a marginal cost study.

A marginal cost study provides estimates of the cost of providing an additional
unit of service. These estimates are utilized as a threshold in establishing pricing
levels to the extent allowed by considerations such as rate continuity and intra-
class equity. As the Department has previously determined, the use of marginal

costs in rate making will result in a level and pattern of prices that promote

I
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appropriate consumption decisions and an efficient allocation of society's
resources. Efficiency is promoted by sending consumers-accurate price signals

regarding the costs resulting from their consumption decisions. Customers, in

“turn, will be able to make more informed decisions on their use of utility services.

Please summarize the different elements of a marginal cost study.

A typical marginal cost estimate contains several components. The marginal
commodity cost component is intended to reflect the short-run variable cost of
varying the Company's lew}el of gas sendout by one unit, assuming the Company's
production capacity is held constant. The marginal production capacity cost !
component is intended to reflect the long-run cost, on a unitized basis, of
expanding the Company's production facilities to meet an increase in customers'’
requiremeﬁts for gas service. The marginal distribution component is intended to
reflect the unitized cost, based on historical data and recent trends, of expanding

the local distribution network to accommodate growth in customers' requirements.

Would you please summarize the methodology you employed?

I have computed the marginal costs to serve each of Bay State's rate classes based
on rate year costs. My methodology is relatively straightforward. For commodity
cost estimation, I used the futures cost of gas NYMEX) and adjusted these for
the cost basis at Bay State’s city gates to determine the daily costs of serving a
small increment of customer load. I employed the peaker method to estimate

production capacity costs. I have used regression and engineering techniques to

I
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estimate the hypothetical distribution costs of serving an increment of customer
load, including the unit costs of adding distribution plant facilities as well as the
additional costs for operations and maintenance. I have used engineering -
estimates to identify the investment in services and meters and added O&M
expenses necessary to serve a new customer. Finally, I have developed from these
factors the annual revenue requirements to serve each of Bay State’s rate classes.
These revenue requirements are stated in terms of customer, commodity and

demand charges.

Q. ___What time periods did you select for the evaluation of marginal costs?

A.

I used three different time periods in my marginal cost study:

(1)  The design day, .

(2)  The six winter months of November to April, and

(3)  The six summer months of May to October.

The design day was the period used to measure capacity costs and represents the
load on the coldest day for which the Company plans to provide reliable service.
My discussions with Company planners indicate that the design day is the primary
planning criterion for decisions concerning sizing of production and distribution
capacity costs. The design day is not to be cénfused with the peak day, the day
‘each year in which observed customer load requirements are greatest. The design
day is an extremely rare occurrence representing the coldest day that can be
expected in 25 years. Consequently, the design day does not occur regularly and

is instead more of a theoretical concept. Based on the weather sensitive nature of

T
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customer loads, Bay State estimates and plans for the magnitude of sendout which

would be required under the extreme conditions hypothesized for the design day.

The summer season was chosen to represent the period of the year when
temperatures and gas sales and sendouts are more moderate. The winter season
represents the most critical months when.weather conditions are more severe and
utility_ loads increase. Thé seasons chosen also coincide with the seasons
employed in the Company's current sales and transportation tariffs as well as the

Cost of Gas Adjustment Clause. The winter season is defined as the months of

- November through April.

How have you organized your marginal cosf schedules?

The marginal cost study consists of thirteen different schedules and supporting
calculations. The organization of my schedules can be understood by referring to
the attached flow chart (Figure 1). This flow chart shows the logical progression
of calculations.through my marginal cost study beginning with plant investment
data and proceeding through to the development of marginal unit costs to serve.
The summary output from the marginal cost study is shown on Schedule JLH-3-

13.

Referring to the flow chart on the following page, could you provide a brief

overview of the marginal cost study?

g
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The first three schedules develop the plant investment necessary to serve growth.
Schedule JLH-3-1 develops the investment in production plant and the
cofnmitmenf of .contracted production capacity necessary to serve an increment :of
customer load. Schedule JLH-3-2 addresses the capacity-related distribution plant
investments, while Schedule JLH-3-3 addresses customer-related investments to
the distribution system. Schedule JLH-3-4 details. the development of estimated
marginal production O&M expenses, both commodity and capacity. Schedule
JLH-3-5 computes marginal distribution capacity-related O&M expenses.
Schedule JLH-3-6 estimates customer-related O&M expenses. Schedule JLH-3-7
develops loading factors used to account for marginal costs not individually
estimated, such as administrative and general expenses. Schedule JLH-3-8
develops levelized fixed charge rates used to translate one-time capital
investments into annual revenue requirements. Schedules JLH-3-9, -10, and -11
summarize the results of all calculations, depicting the quantification of marginal
capacity, commodity, and customer-related costs, respectively. Schedule JLH-3-
12 summarizes these component costs. Finally, Schedule JLH-3-13 converts the

Schedule JLH-3-12 costs into marginal cost-based rates.

I have reviewed the Department’s directions concerning the preparation of a

marginal cost study in the recent Fitchburg Gas and Electric Light Company

D.T.E. 02-24/25 and Boston Gas Company D.T.E. 03-40 orders and believe my

study complies with these directives.

IS
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Capacity Costs

Please describe your calculation of marginal capacity costs.

Demand or capacity costs for gas distribution companies consist of production |
and distribution functions. Production capacity costs are the unitized costs of
expanding the Company's production capability to meet a long-run increase in
customers' requirements for gas service. Under most conditions, a small increase
in customer demand will cause the Company to incur little or no additional cost.
With few exceptions, the Company will meet any additional load with its existing
supply sources. However, at some point the load increment will demand that the
Company acquire additional sources of supply. In practice, a gas utility may
expand its production capacity by increasing the amount of gas it may take under
a firm contract from a supplier, by expanding its storage capacity, or by »
increasing its ability to supply itself from production facilities, such as an LP-air

or an LNG vaporizer.

My analysis utilizes the peaker method with which the Department is familiar. In
simple terms, the peaker method identifies the least capital intensive capacity
source which would be added to the Company's resources to meet peaks of short
duration. For Bay State, constructing a new LNG vaporization facility was the
most likely‘and least costly available alternative to serve peak lead growth due to

the limited pipeline capacity available west of the Connecticut River in the

T
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Springfield division and the geographic constraints limiting expansion of the

existing LP-air facility.

Please explain the development of the production plant capacity number
shown on Schedule JLH-3-1, page 1.

The development of production plant capacity begins on Schedule jLH-3-l , page
2. The Company identified the costs to construct a new LNG peaking facility as
its least capital intensive alternative to add peaking capacity. The conceptual cost
estimate for construction was furnished by the Company’s engineering

department with substantial assistance from its consultant, Northstar Industries. :

Consistent with prior studies, I have employed the modified peaker method to |
compute the long-run marginal capacity costs. This method discounts the costs of
pure capacity when current capability exceeds current requirements. The
Company’s 2002 Integrated Resource Plan shows the first need for additional
capacity in 2007. Page 1 of Schedule JLH-3-1 presents the modified peaker cost

calculation, showing its slight reduction to the peaker cost estimate.

Please describe your analysis of marginal distribution capacity costs.
Distribution capacity costs were computed in two pieces—the long-run marginal
costs of expanding the existing gas distribution system and the long-run marginal

costs of adding main extensions.

M
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Schedule JLH-3-2, consisting of five pages, develops the estimate of the costs of
expanding the distribution system and two alternative calculations to corroborate
my results. The first approach is entitled “Historiceil Investments,” as shown on
page 1, and represents the average investment over the last 29 years, in current

dollars, to raise design day sendout capability.

Why did you select 29 years as the historical period for analysis?

The first marginal cost study prepared for Bay State in D.P.U. 89-81 (1989) used
a thirteen-year period commencing in 1976. Subsequent studies added additional
years of accounting data to my database. However, data prior to 1976 wogld be{
burdensome if not impossible to accumulate. Thus, the 29-year period, 1976 to :
2004, formed the basis for all historical cost analyses included in the marginal

cost study.

Please describe your analysis of marginal distribution plant capacity
investment?

In order to accurately estimate current marginal costs from historical distribution
investments, three sequential calculations were performed. First, historical

capacity-related additions were identified and restated in 2004 dollars on

'Schedule JLH-3-2, page 2, using the Handy-Whitman Index for Public Utility

Costs. Since net additions represent replacement of retirements as well as

additions for load growth, the second calculation, shown on Schedule JLH-3-2,

¢
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page 3, was developed from engineering department input to identify the

percentage of net additions for growth alone.

The second approach, identified as the “Prospective Additions,” is detailed on
pages 3 and 4. Page 4 develops an estimate of the anticipated unit cost of
additional main extensions based on an analysis of historical main extension
footage, load, and cost. For this analysis data prior to 1984 was discounted since it
most likely includes costs for replacement mains and, therefore is inconsistent
with the post-1984 data. The average incremental cost over the period 1984 to

2004 was $256.33 per Dt.

Load growth could place additional load on fhe Company’s existing distributioﬁ
system making reinforcement necessary. Page 3 shows a 10-year. forward-
looking analysis prepared by the Company’s engineering staff to forecast
reinforcement costs and the incremental cost per Dt. For this analysis, the three
division engineers ran their distribution flow models annually for a ten year
period to identify when and where increased load generated pressure problems.
The engineers were then asked to design a system improvement to resolve the
problem and estimate the cost. The divisional results are summarized on this page,
resulting in an estimate of $199.33 per Dt for each additional dekatherm of design
day loéd. Total unit cost for the prospective additions method is simply the sum

of these two unit costs, main extension and main reinforcement.

[T
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The third approach, entitled “Trended Cost,” is based on statistical regression

techniques shown on Schedule JLH-3-2, page 5. Using historical plant investment

data, shown on page 2; the unit cost per design day Dt was obtained by regressiﬁg
the cumulative investment in new capacity-related distribution plant against the

annual design day capability requirement over this same period.

I have concluded that long-run marginal costs are best estimated by the
Prospective Additions approach, since this method is based on the engineering
principals that control the Company's planning decisions and provides valuable
additional information not available from the other statistical methods. The
similarity of the results from the other methods adds credence to the estimates :'

selected.

How did you compute the capacity-related component of Distribution O&M
expenses?

This calcuiation is shown on Schedule JLH-3-5 consisting of two pages. On the
second page, I reviewed distribution O&M expenses accounf by account for the
historical period. I assumed that Account 874, Mains and Services Expense, and
Account 852, Communications Expense, had both a capacity- and customer-
related component. I segregated these costs on the basis of the relative plant
investments in Mains and Services. I directly assigned Meter and House
Regulator expenses, Account 878, Account 879-Customer Installation Expenses,

Account 892-Maintenance of Services and Account 893-Maintenance of Meter

g
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and House Regulator Equipment to the customer component. In addition, I pro-
rated Supervision and Engineering expenses in Accounts 850 and 885 as well as
Accounts 880 and 881, Other Expenses and Rents, to the customer and capacity

components in proportion to all other distribution O&M expenses.

On page 1 of Schedule JLH-3-5, I restated the annual capacity-related expenses in
terms of current cost, indexing by the year-end GNP Implicit Price Deflator, to
determine capacity-related O&M expenses in current dollars. Engineering
personnel previously indicated that maintenance costs are generally declining on a
real basis due to the reduced maintenance costs associated with plastic pipe, as :
more and more cast iron and bare steel pipe is replaced. Régressirng thesé data x
against the system's design day sendout resulted in a poor correlation. Performing
a time-series regression for these O&M expenses and correcting for auto-serial
correlation revealed a better correlation and clearly demonstrated the declining
trend in unit costs. Since the recent average costs in this analysis corroborated the

statistical analysis, the time-series was used to estimate marginal costs.

Please describe the development of marginal capacity costs on Schedule JLH-
3-9.

Schedule JLH-3-9 develops marginal capacity costs by production and
distribution function. Plant investments identified in Schedules 1 and 2 are
grossed up to include general plant. These investments are then annualized by

applying the fixed charge rate developed on Schedule JLH-3-8. To this amount,

M
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annual operating expenses are added, including an allowance for administrative
and general expenses. An adjustment reflecting annual revenue requirements to
finance working capital is.added. Next, the indicated unit costs were increased to
reflect unaccounted for losses experienced. Finally, these costs were escalated

from test year to rate year levels.

Commodity Costs

Please elaborate on your calculation of marginal commodity costs.

Marginai commodity cost estimates are short-run costs that are driven by widely
ﬂuctuatiné market prlces Thereforé, it is the cuﬁent mafkef prices, rather than !
these estimates of marginal commodity cost, which should be used for pricing E
pmposés. Nonetheless, marginal commodity costs have been provided for
completeness. For this study, marginal commodity costs are defined as the short-
run cost of serving a small increment in customer load in the winter or summer

seasons. The estimates of marginal commodity cost were based on the New York

Mercantile Exchange (NYMEX) futures prices for the rate year, November, 2005

‘to October, 2006 adjusted to reflect prices delivered to Bay State’s city gate.

Please explain the development of marginal costs associated with production
operations and maintenance expenses.
The development of production O&M expenses are also shown on Schedule JLH-

3-4. In order to produce load weighted marginal commodity costs, the monthly

K
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system incremental unit costs shown on Schedule JLH-3-4, page 6, were load
weighted by sales for each of the marginal cost study's classes in order to develop
class by class, winter and summer marginal commodity costs. This computation is

summarized on Schedule JLH-3-4, pages 2 and 3.

Other indirect gas costs are not included in Schedule JLH-3-4 but are developed

as part of a commodity loading factor on Schedule JLH-3-7, page 2.

Schedule JLH-3-10 summarizes marginal commodity costs. The calculation of
marginal commodity costs begins on page 2 with the gas costs developed on a
short run b.a.sis from Séﬁeduie JLH-j -4, pﬁge lAddltIO;I;—fOI' other variable
production plant operations and maintenance expense shown on Schedule JLH-3-
7, page 2, from data on Schedule JLH-3-4, page 5, and working capital were
included. The resulting system seasonal commodity-related costs were adjusted
for lost and unaccounted for gas and Company use to reflect marginal commodity
costs for pricing purposes. At the bottom of page 2, seasonal raties are computed
to relate total marginal commodity costs to the gas costs contained in the dispatch
analysis. These seasonal ratios are then applied on page 1 to the class-by-class gas

costs shown on JLH-6, Schedule JLH-3-4, page 2, to derive marginal commodity

costs by class.

IS
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Customer Costs

Q.
A.

Please describe your calculation of marginal customer costs.

The long-run marginal costs of serving an additional customer were determined :to

be a function of the size of the customer and the class of service. Three different

customer costs were computed, representing the costs of connecting and serving a

customer for each of the Company's new rate categories. These customer costs

consisted of:

(N Plant investment in services and meters,

2) Related operations and maintenance expenses, and

3) Billing costs such as customer accounting and customer information
expenses.

How did you compute customer;related plant investment?

I began with services, as shown on Schedule JLH-3-3, page 1. I computed average

replacement costs new for each customer class and then factored them by the

services-per-customer ratio to recognize that services among smaller customers

are often shared. Meter investment was also developed from the Company’s

engineering estimates including the current cost of replacement meters, both

active and inactive, used for each customer class and the Company’s engineering

estimates of the current installation costs and regulator costs, when required.

Finally, the costs of installed meters were factored by meters per customer ratios

to recognize the need for spares.
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Please describe your computation of customer-related operations and
maintenance expenses.

These calculations are éummarized on Schedule JLH-3-6, consisting of five
pages. On the first page, customer-related distribgtion operations and maintenance
expenses previously identified on Schedule JLH-3-5, page 2, were restated in
current dollars, using the GDP Implicit Price Deflator as a cost index. Annual
expenses were regressed against the number of customers, but initially promising
results were found to be invalid after eliminating first order serial correlation.

The average cost was then regressed against the time series. This regression also
showed little correlation suggesting that the recent two-year average cost be used
as a reasonable estimate of marginal costs to serve a new customer. Page 2 of
Schedule JLH-3-6 shows the allocation of costs to customer classes, based on the

services and meters investments required.

Page 3 of this Schedule, shows the development of customer accounting and
marketing services expenses. In general, the number of customers has been
increasing, while these customer-related expenses have been roughly constant
and, post-merger, declining. While the data demonstrated a reasonable statistical
correlation, the trends could not explain the recent experience. Since the merger,
some of the customer accounting and marketing efforts formerly performed by
Bay State personnel have béen undertaken by NiSource personnel and billed back
to Bay State as an Outside Service Expense in Account 923. Thus the data

displayed on Schedule JLH-3-6, page 3, are not internally consistent. The post-
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merger figures are biased downward. Therefore, the results were discounted.
Using the last two years of data provides a reasonable expectation of the future, 50
the average cost per customer for the past two years was chosen as a proxy for tile
average marginal customer-related accounting costs. The cost per year was not
assumed to be equal for all customer classes. Using the causal relationships
identified in my COSS, Schedule JLH-2-2, I computed marginal customer costs

for each customer class on Schedule JLH-3-6, page 4.

The customer charges shown on Schedule JLH-3-6, page 4, specifically exclude

~-uncollectible accounts expense. A separate analysis of the uncollectible costs is:

shown on Schedule JLH-3-6, page 5. On this schedule, a ratio of uncolléctible "

accounts expenses to each class’s total annual revenue requirements is presented.

Please summarize Schedule JLH-3-11.

Schedule JLH-3-11 shows the development of marginal customer-related costs by
class. Plant investments for customer-reléted costs, shown on Schedule JLH-3-3,
were converted to an annual expense, using the appropriate fixed charged rate
from Schedule JLH-3-8. Annual expenses from Schedule.J LH-3-6, loaders from
Schedule JLH-3-7 and working capital requirements were added in a manner
analogous to capacity costs, as explained previously. Finally, costs were restated

in rate year dollars, using anticipated price escalation.

What is the purpose of Schedule JLH-3-7?

T
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Schedule JLH-3-7, consisting of two pages, develops loading factors used in the
marginal cost study. Loading factors are used to compute estimates of marginal
costs where direct quantification is either too complex or thé costs are
insignificant. In the former category, administrative and general (“A&G”)
expenses are only indirectly related to customer load characteristics. To simplify
quantification of marginal costs, A&G costs are related to other operations and
maintenance expenses or plant-related items. All loading factors are calculated as
the most recent two-year average. This approach was necessitated by the
fundamental change in the Company’s operations following its merger with
NiSource. The historical data prior to the merger reflects the self-contained
operations of Bay State. However, post-merger, the Company increasinély
utilizes NiSource’s resources to perform many functions, demonstrating a shift
toward increased Outside Services and a decline in most other administrative and
general expenses. Any trends developed from the 29-year historical database

would not be indicative of the future.

The top of page 2 shows the development of a commodity loading factor used to
adjust commédity costs for other non-fuel variable O&M costs. These non-fuel

variable costs were averaged over the most recent two years. Similarly, material
and supplies fuel inventory and general plant loaders were also developed using

the most recent two years of data.

T
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The cost of lost and unaiccountc;d for gas and Company use cannot be directly
attributable to classes and are computed as a loss factor for use on Schedules JLH-
3-9 and -10. The figure of 1% is the cuﬁent level experience-d-l:)y the Company,-‘
but more importantly, it is also the figure used by the Company’s planning

personnel for long-range studies.

Would you explain the development of the carrying charge rates shown in
Schedule JLH-3-8?

Schedule JLH-3-8 details the development of the levelized fixed charged rates for
peaking production facilities, capacity-related distribution plant and customer-
related distribution plant. These rates are used to convert one-tifne investments :
into annualized revenue requirements, necessary for pricing. For ratemaking
purposes, investments in fixed plant are normally treated as rate base items.
Utility rates are established periodically to allow the recovery of costs incurred in
ownership, including such items as return, taxes, depreciation, etc. Rather than
deal with an irregular set of annual costs stemming from ownership of assets,
levelized fixed charge rates compute the present worth of all revenue
requirements stemming from utility ownership of an asset, and then provide an

equivalent annual payment stream of identical present worth.

The development of a levelized fixed charge rate applicable to Production plant
investment is shown on pages 2, 3 and 7. The calculations for capacity-related

distribution plant (pages 2, 4 and 8), services (pages 2, 5 and 9), and metering
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investment (pages 2, 6 and 10) are similar. For simplicity, I will only discuss the

calculation of the production plant carrying charge rate.

Page 2 shows the input assumptions used to develop levelized fixed charge rates. |
A hypothetical investment of $1,000 is used for demonstration purposes. Page 11
shows the development of weighted average service lives and salvage values used
as input into the computations. Using current property tax rates and incremental
income tax rates, the calculation of annual utility revenue requirements stemming

from the initial $1,000 investment is shown on page 7.

Page 3 displays two different fixed charge rates—the "engineer's" and

"economist's” fixed charge rates. The first fixed charge rate is akin to a banker's
conventional fixed rate mortgage. It represents the payment, expressed as a
percentage of the original inveétrnent that must be made in current-year dollars in
order to equate to the present worth of the utility's revenue requirements. The
economist's fixed charge rate differs slightly, in that is assumes that payments will
escalate each year by the rate of inflation. Inherent in the engineer's fixed charge
rate is the assumption that an asset is depleted more rapidly at the outset than
toward the end of its service life. The economist's fixed charge rates make the
opposite assumption—that an asset's utility at the beginning of its service life is
equal to its value at the end of its service life. In the gas utility industry, old plant
can be nearly as useful as new plant. As an example, meters provide the same

service at the beginning of their lives as they do at their end. Consequently, the
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economist's fixed charge rate was used to convert one-time plant investments into

annual revenue requirements.

Summary of MCS Results

Q.
A.

IV.

Please describe Schedules JLH-3-12 and -13.

. Schedule JLH-3-12 tabulates the long-run marginal costs computed on Schedules

JLH-3-9, -10 and -11. In addition, this schedule calculates the revenues that
would be generated if the Company were to introduce full marginal cost-based
pricing and if customers were to continue to consume as they have in the past.
Schedule JLH-3-13 derives unit costs based on billed sales in the winter and
summer months. Seasonal revenue requirements from Schedule JLH-3-12 were
divided by seasonal sales to derive unit costs. If marginal cost based rates were
not constrained to utility allowed revenues and if economic efficiency were the
only goal of rate design, these marginal cost figures could be considered marginal
cost-based prices. Obviously, these prices would be impractical to implement

without further adjustment and consideration.

TABULATION OF RATE DESIGN DATA

Please describe Schedule JLH-3-14.
This schedule, consisting of five pages summarizes the information necessary for

rate design. Although most of this information is provided on other schedules, I

M
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have provided these summaries for simple access to the majority of the
information to be gleaned from my studies. Pages 1 and 2 of Schedule JLH-3-14
tabulate annual cost information from the COSS, including detail about indiréct
gas costs. In addition, accounting costs to serve are compared to marginal costs to

serve and present revenues.

Page 3 presents the results of the marginal cost study and also shows equi-
proportionally adjusted marginal costs so that the adjusted marginal costs match
the COSS revenue requirements at the claimed rate of return.

Page 4 summarizes the gas cost data from Exhibit BSG/JLH-1, gas cost allocation
for use in the proposed CGAC. Finally, page 5 displays indirect gas cost details

including costs by season for use in constructing the proposed CGAC.

Does this conclude your testimony?

Yes, it does.

T
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4/20/2005 - Revision Level 1.0 MA DTE Docket No. 05-____

. - Schedule JLH-3-1 Page 1 of 4
BAY STATE GAS COMPANY

GAS MARGINAL COST STUDY

Production Investment Summary-Modified Peaker

Line COMPANY
No. Description TOTAL
COST FOR REINFORCEMENT (1)
1
2 Current Cost of Capacity Expansion {1} $329.48
3
4
5
6 First Year of Capacity Shortfall {2} 2007
7
8
9 Base year of study 2004
10
11
12 Years Before Additions (9)-(6) 3
13 i
14 After Tax Cost of Capital {3} . 7.73%
15 Inflation Rate {3} . T 2.50%

19 Present Worth of Capacity Cost {4}

20 (2)1+(19)M12)11+(14)412) $283.76
21 :

22 Percentatge Related to Transportation - {5} 28.6%
23

24 Transportation Related Investement (20)*(22) $81.05
25

26 Gas Supply Related Plant Investement (20)"1122)] $202.71

NOTES:

1 Source: Schedule JLH-3- 1, page 2. Design Day data from Schedule JLH-3-2, page 4
2 Source: Company's 2002 IRP Filing
3 Source: Schedule JLH-3- 8, page 1.
4 Costin test year dollars sufficient to purchase the designated
unit in the first year of capacity shortfall allowing for
interest and price escalation.
5 Source: Schedule JLH-3- 1, page 3.

BSG MCS.xls 1
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4/20/2005 - Revision Level 1.0 MA DTE Docket No. 05-__

Schedule JLH-3-1 Page 2 of 4
. BAY STATE GAS COMPANY

GAS MARGINAL COST STUDY

Development of Marginal Production Plant Investment

Line Description ' Option A Option B
" 14,000 Dtday 12,000 Dt/day
No. Plant Plant

Construct New LNG Plant

1 Equipment including: tanks @ 70,000 DT, No. Tanks 2 1
2 premanufactured tanks, sendout, truck unload, $3,700,000 $2,500,000
3 tank control valves, tank load controls and pump {1}
4 & Control Building Equipment which includes heat source,
5 scada equipment,communications, odorization,
6 primary power and back-up power
7 Engineering, Legal & Permitting $700,000 $500,000
8 Land: 5 Acres $300,000 $200,000
9 Interconnect to Utilities Assumes .5 miles $250,000 $200,000
10 Site Work, Site Utilities $900,000 $800.000
1 ,
12 Direct Cost of Facility sum( thru 11)  $5,850,000 $4,200,000
13 , ,
14 Owner costs and Contingency {2} 10% 585,000 $420,000
15 ’ “ . .o
16  Total Cost of Facility (12)+(14) 6,435,000 4,620,000
17 _
. 18 Price escalation 2.5% {3} 0 0% © 0.0%
19
20  Cost of Facility (16)*[1+(18)]  $6,435,000 $4,620,000
21
22 Unit Rating, MCFH {1} 700 600
23 Heat Rate, DT/MCF {4} 1.051 1.051
24 Hours per Day 24 24
25 ‘
26 Capacity, Dt (22)*(23)*(24) 17,657 15,134
27
28 Unit Cost of Expansion (20)/(26) $364.45 $305.26
29
30 Estimated Reserves for Supplemental Capacity {5} 8% 8%
31
32  Adj Cost of Production Capacity, $/Dt (28)*[1+(30)) $393.36 $329.48
33 .
34 Marginal Cost Estimate $329.48
NOTES:
1 Source: Engineering estimate developed by Northstar Industries Services
2 Overhead loader:for miscellaneous owner costs.
3 No escalation required to restate estimate in test year prices.
4 Source: Average of Bay State's existing LNG facilities.
5 Source: Schedule JLH-3- 1, page 4.
BSG MCS.xls 2
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4/20/2005 - Revision Level 1.0 MA DTE Docket No. 05-____

Schedule JLH-3-1 Page 3 of 4
. BAY STATE GAS COMPANY

GAS MARGINAL COST STUDY

Development of Distribution-related Production Plant investment {1}

Line | Description
No.
1 Required for Pressure Support, Dt {1} 51,129 Dt
2
3
4 LNG Capacity, Dt {2} 119,000 Dt
5 LP Capacity, Dt 60,000 Dt
6
7 Pressure Support % of Manufactured Gas Capability (1Y[(4)+(5)] 28.6%
8
9
10
1
12 Transportation Related Local Production Plant (7) 28.6%
NOTES:

1 Source: Design hour load flow study results performed by Company engineering personnel.
2 Source: Company's 2002 IRP Filing.

BSG MCS.xls 3
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4/20/2005 - Revision Level 1.0

MA DTE Docket No. 05-___

Schedule JLH-3-1 Page 4 of 4
BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
Development of Reserves for Supplemental Capacity
Line Year of Current Year 2 Year 3 Average
No. Forecast Year
(1) (2) (3) (4) (5)
Forecasted Total Capability

1

2

3 2002 457,540 457,550 457,560 457,550

4

5

6

7 Total average column 5 lines 1-6 457,550

8

9 Forecasted Peak Day Sendout Requirements
10 ’
11
12 2002 417,660 423,910 430,200 423,923
13 . S {
14 :
15 i
16 Total average column 5 lines 10-15 423,923
17 !
18
19 Reserve [(7)-(16)}/(16) 8%
20
21
22
23 Reserve for Supplemental Capacity (19) 8%

NOTES:

1 Source: Company Forecast and Supply Plans, excluding third party supplies and loads.

BSG MCS.xls
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4/20/2005 - Revision Level 1.0

Schedule JLH-3-2

BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY

Summary of Estimates for Distribution Capacity Cost

MA DTE Docket No. 05-_

Page 1 0of5

Line
- No.

Description

Quantity

OONOOHWN=

O

2

HISTORICAL INVESTMENTS {1}
CAPACITY INCREMENT - 1976 to 2004
2004 Design Day Sendout
1876 Design Day Sendout
Increase in Design Day Sendout (5)-(4)

PLANT INVESTMENTS
Investments to Increase Capacity, Current $'s
Total Investment 1976

UNIT COST
Avg Unit Cost for Historical Investments  (10)/(6)

2004

551,630
226,225

325,406

149,025,071

57.97

PROSPECTIVE ADDITIONS
REINFORCEMENT (From Stoner Model Analysis)
Estimate of upgrades
to existing facilities.
Estimated Additional Load, DT/Design Day
Average Cost for Upgrades (19y20)
Trended Cost for Upgrades

NEW MAIN EXTENSIONS
Unit Cost for New Main Extensions ) {3}

UNIT COSTS
Unit Costs for Prospective Additions {22)+(25)

&

2

$38,510,264
193,203
$199.33

$199.33

$256.33

TRENDED COST APPROXIMATION (Slope of Regression Line)

Unit Costs based on slope of Regression Line

{4

For purposes of further study, assume long run marginal
costs will be estimated by prospective additions (28)

NOTES:

1
2
3
4

Source: Cost data from Schedule JLH-3- 2, Page 2.
Source: Schedule JLH-3- 2, Page 3.
Source: Schedule JLH-3- 2, Page 4.
Source: Schedule JLH-3- 2, Page 5.

BSG MCS.xls

$455.66 per Dt

5-477



9 - sIX’'SOW 958

-spoafosd jdesiunu pue sjuswaiad JO JUBWaoe|des SNSISA SJUBWIBAI0JUISS UjEW PUB SUOISUSIXS UIBW JO SO0 PAJONJISUCD Bujujwexs sajewnss juswpedep Bupssuibug :aunog ¢
suodey [enuuy :82unos |

:$310N
086'LLY'LE 28L'€29'0€ 8YS'v98'0Z  8PLIEL'ST  0SP'Z8Y'0T  L18'GSS'LL 699°'LLL'YL 1£5'60L'8 6T LTy 0 1S9AU| pejeay YIMoID wn) 92
[-14
96.'818'9 ye9'85L'e 66L°2EL'L  662'6Y9'Y 6£9'976'C  Tri'vee'e FAANA ] G8z'8er'y 6T LLTY 0 SUONIPPY 18N ¥2
(X4
%964 %28y %2 2E %6°'68 %6°6% %9°€E %6'ZY %6'EY %68V %862 {2} sywidey 1o0jJ01084 UORKOALOD ¢T
1z
€22'009'8$ 266'G6L'L$ Z81'08E'S$  Z6T0LY'GS  622'898'GS  Z2/8'0.00L% G80'0v2'ZIS  116'01L'0L$  9sZ'6EL'SS o$ (9t)epuiuaung, (L) 02
SUOHIPPY 0 1500 Waund 61
-]
piipL)+ZiSL+pilpL) 2L
05°9¢2 00°€€ $L'922 05212 00'€0Z G198l 00'891 00'vSlL 00'brL SLYEL xapu| [enuuy Bay pim 9L
g€z veZ 8zz 812 €02 -] g9l $SL L sel Linr-  sue-onseld Sl
[5i%4 (144 444 21z ¥61 L1 651 6vl 6€L oel puer-  uewyM-ApueH bl
£l
4}
L0€'€TL'S 18¥'SLS'Y G9£'0L0'C  £20'V96'C 1E9°000'E  69E'LEL'Y ¥ZG'16E'S 0Lv'v26'e 106'69L'C {z} suomppvWeidIdN i1
oL
189°196'CLL  PG'GE8'OLL  £60'€9Z'90L 822°98L'€0L  ZS9'722'00L 020°22Z'i6 269'v8Y'26 821'60°28 869'891'€8 152'866'64 gybnosy | ssul] sedueleg 6
jueld uopnquisia 8
palejau-Ayoede 18N L
9
0 0 0 0 0 0 0 0 0 0 wawdnbl18ylo 66 S
916'2v9' £98'S1Y'T 98€'128'C  8EV'YBO0T 810°206'L  €LL'€S8'L 169'€SL'L ZLL'90L's 062°€59'L yey'zesL wowdinb3 eig 6oy g sesN 69€ ¥
886'00 886'00Y 886°90V 886'00F ovz'oeL avz'eelL opz'oeL - - -9ve'ecl 9rZ'9eL - v'obl - wewdnb3 uogels Jjossaidwod 89€ €
095'828'0LL  260'966'GOL  LLO'9ES'LOL €/C'€69'86  €20'L6L'96  ¥89'0LTE6 6v5'6£9'88 ¥6v°262'€8 262'S9v'6L 086'VL¥'9L sulepNseD 98 T
LLP'€E0'ZS 121020'Z$ 101'866't$  620'200'2¢  $9E'€66'L$  86'196'L$ 091'656°L$ 919°256'L$ 068°€16‘1$ LEG'VYE'L$ sjuswencudwj puy seNPNAS  99¢ L
{1} saouejeg Jueid
(01) (6) (8) () (9) (s) (v} (€) ) (1) IN3WLSIANI NOILNSIYLSIO
G861 ¥86} €861 z861 1861 0861 6.6l 8261 116} 96} *ON
uopdaseq oupy

pajejay-Ajoede) - ejeq waunseAu| jueld [eIHOISIH
AGNLS LSOO TYNIOYYW SYO

ANVJINOD SVYO 3LVIS AvE
§ o ez afed Z-€-Hr 8Inpayds

=60 'oN1ex¥%0Q 31 VW 0’4 [eA87 uoIsiney - G00z/02/Y

5-478



2 SISO Os8
uulwexs sajewnsa Juawyedap funasuibul ‘saneg 7
spodsy jenuuy :ounos L
‘S3ION
£98'128°'021 $29'88L'GLL ¥0v'082'601 820°'LYL'06 118'611°68 860'625'LL eTTLLEDL S8.'2S1'v9 §65'220'9S PTSLSY'SY JSOAU| pajEjoY YIMOoIH wnd 92
14
8EZ'EE0'S 122'805°9 9/€'6€5'81L 251195 €18'069°2L 9e8°142'L LEV'651L'9 1£2'GeL'8 1£0'695'04 ¥¥5'G86°L SUOIIPPY 18N ¥2
>4
%Y 'SE %€ 8E %4 Ly %\ LY %8S %V 85 %V '8S %865 %698 %\ 08 {z} swwdey Joj J0joR4 UONDBLIOD ZT
¥4
YR 45448 01£'886'01$ 90€'88€'6€$ 860°18°L1$ 0£0'v60°CLS ovL'Tre'TLS S09'1vS'0LS 108°€6S'ELS 120'091°21L$ 055'G.6'6$ (91 )xapu) waund,(11) [174
SUOHIPPY §0 1500 WaLn) 61
8L
) viirL)+2iisL)+viwL) 2L
00°zze 0S'Sie 000LE SL'10E 00262 G1'88¢ 00082 LA T4 sT'lve 00112 xopu) [enuuy BAy P 9L
[44S Sle olLe 20e 662 682 08e 174 174 We Lir- Suley - dnseld 61
6iE €le 10¢€ 962 62 €82 2 14°74 €re 6€2 | uep - uewYM-ApueH pL
€l
zL
$28'82S°LL S82'00S'E€L Z19'952'0¢ 19£'086'8 982'G6.1'6 S¥eT'LL6'8 Se8'veEr'L £vS'Sre's 912'eLS'L 989'650°9 {2} suonippv weldIeN 1L
oL
088'015'62¢ 900'286'L12 122'18v'v0e 609'vEL'ELL rT'yrL'yol oSh'8v6'vSL 112'LL6'SP1 9Z€'9£5'8€E1L €81°065'62} 2196°210'2Th G ybnasy | ssu ] secueleg 6
juelduopnquisiq @
peejas-Ayoeded 1aN £
9
¢sz'ols 2sT'018 2STOLS 252018 €€5°667 65v'e6y 0 0 0 0 uswdinb3z BYO 616 S
6¥2'566'9 098'296'S 160'288'S 988'cL9'y vLp'098'E 006'05S'e 60.4'GEZ'E 1Z2'90L'E 0cL'ev6'e S66'62L'C ewdinby elg Boy psesy 698 ¢
G9Z'L2¢ - 692°12¢ 692’222 peL'Lze - 926'62€ 926'62¢ - - 926'62¢ 661'0€€- - 886'90% - 886'A0V- - - wewdinb3 uope)s Jossaxdwio) g9g- ¢
TLLISY'6LE 182'656'802 122'0£S'S61 LEV'YT0'99) 81821825t ove'see'spi 698°S.L'0V1 $82'G88'Z€EL 120'250'v2L 212'082°911 sulepyse9 29¢ ¢
£ve'9ze'zZs eve'9ze'es £v€'922'2$ oLe'srz'es 0SS'9€2'2$ 1€€'8E2'¢$ 101'622'2% 0z9'vie'ze 8£9'881'2$ 198'€€1'2$ sjuswaAoiduy) puy SUNPNAS  99¢ |
{1} seoueeg Jueld
{02) (61) (81) ) (9t) (s1) (p1) (€4) [£43] (11) ININLSIANI NOILNSIMLSIO
5661 v661 €661 z661 1661 1118 6861 8861 1864 9861 ‘ON
uopdusseq auy]
pojejey-Aiorde) - ejeq Jusunseau] Jueld |edOISIH
AQNLS 1SOJ TVNIDHYIN SVO
ANVAWOO SVO ALVLS AvE
G 40 qZ ebed C-E-Hr @INpayos

=G0 "ON 19x%0Q 310 YW 0L [9A87 UCISIARY - G00Z/0Z/Y

5-479



8 SIX'SOW 989
wexs eojeunges juswpedep Buussuibusz :eonos €
spoday [enuuy :92nog |
'SILON

1L0'G20'6¥1 81'956'v L viL'ELB'EVL 261'€90'tpL CYB'EPE'SEL Ov8'eSy'SEL ¥rS'696°LEL z12'896'L2L 189'v6L'vEL 1S0AU| pajeIeY Ymoso wn) 92
14
695'890' 80€'ev1L'C Z8¢e'6pL'C 6¥6'6LL°C 200'068' 162'88P'€ 16€'266'€ LEG'ELL'E 118'226'¢ SUORIPPY 18N 12
€2
%8'LC %¥'ve %822 %EVe %L'SC %TLE . %2 62 %04 € %Y'€E {z} sywiday Jojsope ] UoRIBMO) Z2
- e
860'920'V1$ 6v0'v8L'8$ L0V'€S0'2LS v0'20Z°L1S vE0'ZEC'LLS 2ZL'99L LS 992'029'€L$ 161°L£2'0L$ 299'v68°'L1S (91)xepuj waLnd,(11) 4
SUOIIPPY JO 150D aun) 6L
8l
vily1)+2i0SL)+0pL) 2L
00°26€ G1'08€ GTvie 61°99¢ 00'8S¢ 05°0SE SL'epe 00°2e€ 05'62€ xspuj |enuuy ‘BAy P 91
v6¢e 6.¢ 9.8 19¢ 1S¢€ 1SE e LEE oee Linr- Sujen - onseld Si
(334 68¢ 9.€ 69¢ ot S€E ave . e eee o149 | uer - ueupym-ApueH i
[ %3
43
860'920'71 L0S'vey's 689'29€'LL SOL'ESE'0L S€9'8Z1L'01L 162'858'6 €60°288'L1 ¥10'069'8 0.2'2.8'6 {z} suomppyweldiaN LI
oL

LeS'ELL'VEE 6EV'LE0°0LE 8€6'219'L0E 6v2'052'062 vh1'268'6LC 60G°89.'692 162'01L6'652 Y9L'€L0'8Y2 1G1'€8€°6€T G ybnosy) | seu] seoueled 6

jue|d uognquisiqg ¢

pejejeu-Aoeded 1oN L

9

252015 252'01S 2se'0Ls 252018 T62'01S 2S2'0LS 252'01S sT0LS 252°01S wawdinb3 180 626 S

951'65€'2L 616'GLT' 41 6€9'622'01 961'986'6 L¥9°290'01 YES°180°6 69£'6€9'8 p22'892'8 98£'€62'L woawdnbg ejg 6oy psesy 69 ¥
59Z'L2¢E §9z'22¢€ 692'22€- - - §92'22¢€ s9z'L2e c9g'Lee - - - S9T'LTE . g9z'Lee - - G9T'LEe- - wewdinb3 uopejg Jossaidwiod  g9e €.

10Z'€€L'80E 0YE'9EL'66C 0€0°'29.'282 ¥8L'L6L'LLT £v2'L2L'992 9v6'265°L5C 290'802'8¥Z Z65'9€2'9€C S06'625'82¢ sulesen /98 ¢

£€99°281'2$ €99'281°Z$ €61'822'2$ €62'822'2$ 8eL'v92'Zs zi5'962'2$ 60£'622'28 782'0€2°2% £ve'92Z'e$ susweAqudw) puy saimonns  99€ L

{1} saouejeq Jueld
{0¢) (62) (82) (22} (92) (52) . %) (€2) (zz) (12) ANIWLSIANI NOILNSIELSIA
5002 002 €002 2002 100z 0002 6661 8661 1661 9661 ‘ON
uopduasag sup]
pajejay-Aijoedey) - ejeQg JUBWISBAU| JuE]d |ESUOISIH
AQNLS LSO TWNIOUVYIN SYO
ANVAWOD SVO 3ALVLS AvE
g J0 o7 9beg Z-€-HIr 8Inpayos

T -G0 "ON 19%00Q 310 YW - ’ 0'L 19487 UOISIARY - GO0Z/02/Y

5-480



4/20/2005 - Revision Leve! 1.0 MA DTE Docket No. 05-____
Schedule JLH-3-2 Page 3 of 5
BAY STATE GAS COMPANY
‘ GAS MARGINAL COST STUDY

Development of Capacity Related Investment - Distribution Reinforcement

Line Desgin Reinf Cumulative
No. Year Day Load Cost Total
Dt Constant $
™ @ @) “
INVESTMENT FOR REINFORCEMENT {1} {2}
1 497,437
2 2005 512,360 6,615,136 0
3 2006 527,660 3,007,853 3,007,853
4 2007 , 545,420 4,432,904 7,440,757
5 2008 561,780 5,027,412 12,468,169
6 2009 : 578,480 2,925,787 15,393,956
7 2010 595,840 3,675,057 18,969,013
8 2011 : 613,540 3,903,169 22,872,182
9 2012 631,860 4,778,560 27,650,742
10 2013 650,840 3,358,309 31,009,051
11 2014 670,760 3,323,889 34,332,940
12 2015 690,640 4,177,324 38,510,264
13
14 ‘
15 Total Reinforcement Cost $38,510,264
16 Total Increase in DT 193,203
17 .
18 R . . : ) |
19 Incremental Average Cost T (15)0(16) {3} $199.33 $'sperDt

: i
. NOTES: : B

1 Hypothetical growth used as inmput to develop per unit marginal
distribution investment for system simulation.
2 Source: Stoner Model expansion requirements for each division conducted by distribution engineering.
3 Based on weighted average of sources anticipated to be dispatched on a design day and their heat contents.

BSG MCS.xIs 9
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4/20/2005 - Revision Level 1.0

MA DTE Docket No. 05-____

Schedule JLH-3-2 Page 4 of 5
BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
Development of Distribution Main Extension Investment
; Cost Costs Design
Line Year Installed Cumulative Cost per Cost Costs in Per Foot Day
No. Footage Footage Foot Index 2004 $'s 2004 $'s Demand
)
m &) (3) 4) 5) (6) [¢] 8
sum(1)"30% 4y (3)'(5) (4)X(5)
{1} {4} {2} {3}
1 1976 47,483 14,131 947,761 $19.96 2.946 2,792,290 $ 58.81 228,225
2| 1977 79,978 23,802 1,490,780 $18.64 2.757 4,110,025 $ 51.39 221,937
3| 1978 115,865 48,614 1,681,201 $14.51 2.578 4,334,005 § 37.41 231,994
411979 155,575 94,915 2,288,508 $14.71 2.363 5407962 $ 34.76 255,527
5| 1980 92,933 122,573 1,657,557 $16.76 2.126 3311112 § 35.63 251,000
6 | 1981 61,738 140,947 1,456,449 $23.59 1.956 2,848,326 $ 46.14 265,000
71 1982 112,763 174,506 2,150,292 $19.07 1.825 3,924901 $ 34.81 283,000
811983 56,910 191,443 914,543 $16.07 1.751 1,601,206 $ 28.14 261,000
9 1984 160,823 236,330 1,728,980 $11.46 1.704 2945944 § 19.53 266,366
10 1985 271,898 317,250 3,261,508 $12.00 1.679 5474920 $ 20.14 271,605
11 1986 269,169 397,357 2,960,635 $11.00 1.647 4,877,063 $ 18.12 292,425
12 1987 319,507 492,446 3,533,789 $11.06 1.606 5674072 $ 17.76 307,637
13 1988 429,811 620,363 4,734,339 $11.01 1.520 7194383 § 16.74 317,241
14 1989 376,011 732,268 3,990,137 $10.61 1.418 5657444 $ 15.05 340,491
15 1990 250,108 806,702 2,673,016 $10.69 1.375 3675108 $ 14.69 366,674
16 1991 257,936 883,467 2,748,702 $10.66 1337 3674191 $ 14.24 377.978
17 1992 342,896 985,517 3,026,546 $8.83 1.316 3981901 § 11.61 387,149
18 1993 317,934 1,080,137 2,807,491 $8.83 1.281 3,505400 $ 11.31 405,800
19 1994 299,272 1,169,204 2,651,559 $8.86 1.258 3336511 § 11.15 421,578
20 1995 340,506 1,270,542 3,059,636 $8.99 1.233 3,772284 $ 11.08 436,181
21 1996 239,118 1,341,707 2,820,003 $11.79 1.205 3397697 $ 14.21 453,181
22 1997 268,427 1,421,593 2,555,229 $9.52 1.178 3,010,166 $ 11.21 469,409
23 1998 236,039 1,491,841 2,469,662 $1046_ 1155 2852235 § 12.08 477,243
24 1999 183,258 1,546,381 2,140,453 $11.68 1133 2,424,422 $ 13.23 434,840
25 2000 164,610 1,595,371 2,337,462 $14.20 1.109 2,592,102 § 15.75 445,550
26 2001 168,113 1,645,403 1,882,866 $11.20 1.082 2,038,167 $ 1212 455,990
27 2002 140,347 1,687,172 1,501,713 $10.70 1.061 1592999 § 11.35 465,290
28 2003 119,082 1,722,612 1,475,426 $12.39 1.043 1538396 $ 12.92 545,890
29 2004 176,311 1,775,084 1,421,067 $8.06 1.000 1421067 $ 8.06 651,630
30 557,890
31 .
32 Totals 6,044,422 68,267,319 $11.28 103,056,299 $17.05 331,666
33
34 Since
35 1983 5,321,177 55,780,218 $10.48 74,726,471 $14.04 291,524
36
37
38 MARGINAL COST ESTIMATES
39
40 Incremental Cost Per DT, All Years Row 32, column  (6)/(8) $310.72
41
42 Post'83 Incremental Cost Per DT Row 35, column (6)/(8) $256.33
43
44 Marginal Cost for Main Additions - Load Growth (42) $256,33
NOTES:

1 Source: Annual footage installed for main extensions, taken from plant records, DOT report, engineering records.

2 Source: Cost accounting records for main extensions.

3 Source: Handy Whitman Index of Public Utility Construction Costs for Plastic Mains.
4 Data from 1976 to 1983 considered invalid since it is from an altemate source and erroneously includes costs for relpacement of retirements.
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4/20/2005 - Revision Level 1.0 ) MA DTE Docket No. 05-____
Schedule JLH-3-2 Page 5 of 5
. BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY

Regression Analysis of Distribution Capacity Costs

Total Capacity Design Cumulative
Line Year commmrcRelated Net™ T 7 T Day Investment
No. Distribution Sendout
Investment Sales & Trans
(1) (2) (3)
{1}
1
2 1976 226,225 $0
3 1977 4,271,252 221,937 4,271,252
4 1978 : 4,438,285 231,994 8,709,537
5 1979 5,462,132 255,527 14,171,669
6 1980 ’ 3,384,142 251,000 17,555,811
7 1981 2,926,639 265,000 20,482,450
8 1982 4,649,299 283,000 25,131,748
9 1983 1,732,799 261,000 26,864,548
10 1984 3,758,634 266,366 30,623,182
11 1985 6,848,798 271,605 37,471,980
12 1986 7,985,544 292,425 45,457,524
13 1987 10,565,031 307,637 56,022,555
14 1988 8,135,231 317,241 64,157,785
15 1989 6,159,437 340,491 70,317,222 .
16--1990 - . .- e 7.211,836 - . 366,674 - 77,529,058 t
17 1991 - 7,650,813 377,978 85,179,87% - :
18 1992 . B 5,561,157 .- 387,149 90,741,028 - ;
19 1993 . 18,539,376 405,800 109,280,404
. 20 1994 ‘ 6,508,221 421,578 115,788,625
21 1995 5,033,238 436,181 120,821,863
22 1996 3,972,817 453,181 124,794,681
23 1997 ‘ 3,173,531 469,409 127,968,212
24 1998 3,997,332 477,243 131,965,544
25 1999 f 3,488,297 434,840 135,453,840
26 2000 2,890,002 445,550 138,343,843
27 2001 2,719,949 455,990 141,063,792
28 2002 ' 2,749,382 465,290 143,813,174
29 2003 2,143,308 545,890 145,956,482
30 2004 3,068,589 551,630 149,025,071
31
32 :
33 After Cochrane
34 : Before Adjm't Orcott Adjm't
35
36
37 Investment (3)
38 REGRESSION RESULTS vs Design Day (2)
39 Slope = 508.91 #REF!
40 Y Intercept = -106116261 #REF!
41 Coefficient of Determination (R**2) 95.7% #REF!
42 tvalue 245 #REF!
43 Durbin Watson Statistic #REF! #REF!
44 MARGINAL COST ESTIMATES
45 Trended Cost Per Dt #REF!
46
47 Average Cost Per Dt
48  1976-2004 $457.97
49 '
50 Simplistic marginal cost estimate (30)*{45){2} #REF!

. NOTES: "

1 Source: Schedule JLH-3- 2, Page 2.
2 Trend is chosen despite its possible auto-serial correlation.
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4/20/2005 - Revision Level 1.0

BSG MCS.xls

Schedule JLH-3-4
BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY

Devetopment of Capacity Related Production Expense (Maintenance Expenses)

Page 4 of 6

Line Year Capacity Cost Expense Design Average
No. Related Index 2004 Day Cost per
Expenses GDP-IPD Dollars Sendout Des'n Day
{Maintenance) Dt
" : @ @ @ ® ®
{1}
1 1976 : 598,982 26924  $1,612,708 226,225 $7.13
2 1977 738,431 2.5315 1,869,368 221,937 8.42
3 1978 . 367,059 2.3653 868,191 231,994 3.74
4 1979 i 450,164 2.1843 983,290 255,527 3.85
5 1980 455,795 2.0026 912,788 251,000 3.64
6 1981 494,143 1.8307 904,607 265,000 3.41
7 1982 432,537 1.7254 746,303 283,000 2.64
8 1983 226,253 1.6597 375,521 261,000 1.44
9 1984 566,320 1.5997 905,931 266,366 3.40
10 1985 557,989 1.5524 866,238 271,605 3.18
11 1986 549,801 1.5190 835,134 292,425 2.86
12 1987 769,160 1.4786 1,137,273 307,637 3.70
13 1988 592,394 1.4298 847,003 317,241 257
14 1989 . 437,708 1.3777 603,021 340,491 1.77
15 1990 : 636,805 1.3265 844,701 366,674 230
16 1991 811,829 1.2816 1,040,479 377,978 2.75
17 1992 644,291 1.2528 807,197 387,149 2.8
18 1993 543,824 1.2246 665,945 405,800 1.54
19 1994 688,268 1.1991 825,285 421,578 1.96
20 1995 589,802 1.1750 693,029 436,181 1.59
21 1996 834,798 1.1532 962,651 453,181 212
22 1997 502,971 1.1343 570,516 469,409 1.22
23 1998 466,499 1.1218 523,341 477,243 1.10
24 1999 350,621 1.1058 387,732 434,840 0.89
25 2000 ; 360,430 1.0823 390,081 445,550 0.88
26 2001 359,189 1.0569 379,630 455,990 0.83
27 2002 346,384 1.0397 360,145 465,290 0.77
28 2003 427,780 1.0210 436,774 545,890 0.80
29 2004 411,816 1.0000 411,816 551,630 0.75
30 !
31
32 Unadjusted With C-O Adjm't
33 Expense (4) AvgCost(6)  Avg Cost(6)
34 REGRESSION RESULTS vs Demand (5) vs Year (1) vs Year (1)
35 Slope = -2.2913 -0.1710 -0.137
36 Y Intercept = ) 1,613,566 342.7450 158.5049
37 Coefficent of Determination (R**2) 42.39% 66.40% 35.57%
38 tValue (4.5) (7.3) (3.8)
39 Dubin Watson Statistic 1.33 227
40
41  MARGINAL COST ESTIMATES
42 Trended Cost Per Dt $0.54
43
44 Average Cost Per Dt
45  1976-2004 $2.17
46  1999-2004 $0.82
47
48 Last Two Year Average Cost per Dt $0.77
49 '
50 Assumed Marginal Cost (48) {2} $0.77
51
52 Percentatge Related to Transportation {3} 28.6%
53 Transportation Related Production Expense (50)*(52) $0.82
54
55 Gas Supply Related Expense (from above) (50)'[1+(52)) $0.55
56 .
57 Other Gas Supply Related Expense {4} 4.02
58
59 Total Gas Supply Related Expense (55) + (57) $4.58
NOTES:

1 Source: Booked rﬁalntenance expenses for Manufactured Gas Accounts

MA DTE Docket No. 05-___

2 The weak statistical relationshipis are not confirmed by the average costs shown. Since the slope suggests

that there is a declining trend, the short term average is used.
3 Source: Schedule JLH-3-1, page 3.
4 Source: Schedule'JLH-3-4, page 5.
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4/20/2005 - Revision Level 1.0

BSG MCS.xls

MA DTE Docket No. 05-___

Schedule JLH-3-5 Page 1 0f 2
BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
Development of Capacity Related Expense - T & D
Line Capacity Cost Expense Design Avg Cost
No. Year Related Index 2004 Day Per Des'n
Expenses Dollars Sendout Day Dt
)] 2 (3) 4 (5) 6)
{1} {2

1 1976 2,698,853 2.6924  $7,266,430 226,225 $32.12

2 1977 3,350,705 2.5315 8,482,448 221,937 38.22

3 1978 3,268,494 2.3653 7,730,844 231,994 33.32

4 1979 2,789,093 2.1843 6,092,196 255,627 23.84

5 1980 3,422,989 2.0026 6,854,979 251,000 27.31

6 1981 3,742,969 1.8307 6,852,095 265,000 25.86

7 1982 3,850,107 1.7254 6,643,007 283,000 23.47

8 1983 3,278,023 1.6597 5,440,661 261,000 20.85

9 1984 3,505,895 1.5997 5,608,312 266,366 21.05
10 1985 4,628,646 1.5624 7,185,645 271,605 26.46
11 1986 3,884,888 1.5190 5,901,049 292,425 20.18
12 1987 4,048,142 1.4786 5,985,548 307,637 19.46
13 1988 4,585,760 1.4298 6,556,706 317,241 20.67
14 1989 4,856,582 1.3777 6,690,804 340,491 19.65
15 1990 5,040,581 1.3265 6,686,164 366,674 18.23
16 1991 4,572,416 1.2816 5,860,228 377,978 15.50
17 1992 4,123,253 1.2528 5,165,797 387,149 13.34
18 1993 4,232,911 1.2246 5,183,455 405,800 12.77
19 1994 4,915,552 1.1991 5,894,116 421,578 13.98
20 1995 6,293,539 1.1750 7,395,029 436,181 16.95
21 1996 6,999,186 1.1532 8,071,139 453,181 17.81
22 1997 6,245,956 1.1343 7,084,742 469,409 15.09
23 1998 6,013,217 1.1218 6,745,913 477,243 14.14
24 1999 6,747,877 1.1058 7,462,087 434,840 17.16
25 2000 6,840,771 1.0823 7,403,537 445,550 16.62
26 2001 6,130,803 1.0569 6,479,700 455,990 14.21
27 2002 5,225,882 1.0397 5,433,491 465,290 11.68
28 2003 6,099,172 1.0210 6,227,392 545,890 11.41
29 2004 6,285,609 1.0000 6,285,609 551,630 11.39
30
31
32 Unadjusted
33 Expense (4) Avg Cost (6)
34 REGRESSION RESULTS vs Demand (5) vs Year (1)
35 Slope = -1.0126 (0.71)
36 Y Intercept-= 6940951 1,427
37 Coefficent of Determination (R**2) 1.4% 77.3%
38 t Statistic -0.62 -9.59
39 Durbin Watson Statistic 0.99
40 MARGINAL COST ESTIMATES
41 Trended Cost Per Dt ($1.01) $9.85
42
43 Average Cost Per Dt
44  1976-2004 $18.18
45  1999-2004 $16.08
46 ‘
47 Two Year Average Cost per Dt $11.40
48
49
50 Assumed Marginal Cost {3} (41) $10.57

NOTES:

1 Source: Schedule JLH-3- 5, Page 2.
2 Source: GDP Implicit Price Deflator.
3 While there is no direct correlation between expense and load growth, the unit costs

demonstrate a statistically reliable declining trend.

19

5-491



0z SISO D58

-feuibiew JoU B1E SUNCOJE 6SBY) Ul $ISOD ¥
*SQ0IAIBS PUE SUIBW U Jusunsaaul Jueld uo Bugedope Aq painduwiod aie sjs0d Juauodwoa [enpiApUl
‘sjuauodLwod A119edBe pue JBWOoISND Usamiaq Julof 81g SUNOJo. 8saL) Ul §1S0D €
*(sasuadxa 1ayjo pue esuepuapuuadns) sesuadxe Buuewsas uo 6une2o]ie £q PAINGWOD 218 SISO JUBUOAWO (ENPINPUI
‘siusuodwod Ayoedeo pue Jewoisnd Uasmaq julof a8 sjunodde Bsay) U I0D 2
‘L uwnod ‘s ebed ‘v-g-H SNPaUIS 89S - PaAOWaI LUBAq aAeY S1S02 pajejds uonanpoud e1eym | Gg JUNOJY 1daoxa spioday [enuuy :834N0S |

:SILON
¥42'8ZS 166'€E8 Sv6'99€ S08'61S 101°2ev 898’10V eLLzee ¥59'961 £6L'EVL 1€8'2L1 (evHivHze) sosuadx3 [BuBIBN-UON 9F
-1
9v9'829'y $68'005°C £20'8.2'€ 201'068'€ 696'ZPL'E 696'2ZY'E £60'682°C ¥61'892'€ S0L'05E'E £58'869'2 (or)e(gers2) sosuadqg paeiey - Aioeded [€10L .%
12
€p1'v96'9 SYY'0es'9 088'1£9°G 255'EL9'S $¥€0'881°9 159'801'9 v10'866'G 0Z€'L28't GSL'608'Y 182°120'0 (ge+{vE)H{BT) pojejay ~ Jewoisnd (B0 v
84
126'848 o1'ze9 98Y'29S z19'629 01£'2v9 965°SEL 9z1'619 S18'¢06 Siv'9z0’l 066'858 (s2).(ec) 1810 3 SouBpuUSiUpAdng Aeded  OF
%8¢ %2E %GE %6E %9¢ %¥E %ZE %6E %EY %6E lszHez)Alse) 22)) % deD 6t
9/8'12¢'} €66'221°L Z6£°'996 0sv'zL6 +68'190'} ZL'ZIE'L ¥59Z¥T'L 9G6'vEE'L 661'02€'L 150'082'} (s2)28) IO 9 Jadng Jowoisn)  8E
%L %09 %19 %95 %09 %19 %G9 %8S %8S %65 (seHe2MM(re)o{82)] %3N €
) : dx3 Jeyio pue p 1adng jo uopedoliv paiejey Aysede) 3 D 9¢
89Y' LIS 189'0LY $69°LLS £EE'68Y 190°2LY 166'42Y 019'96€ yei'gze £IS'Eze 996'292 (geHD) asuadxg saun Isig palejar-Apeded Se
$05'962 6.2'vhe 20952 0t'veES 9vz'6L2 612'261 £ECPLL cov'ect 89L'L2L S0Z'v01 858 ssuadxg saur 1sIQ pPale(el-BOIsn)  vE
%GE %¥Ye %EE %TE %ZE %LE %1LE | %62 %82 %82 [(re)+oe)N1€) (sulB+s30IA1aG)/SBOMIBS  EE
6€2'912°09 26Z'010'SS 122'18v'0S YOT'LIT LY 862'GL9'vY §15'200°ZY 662'096'8€ £28'088'¢E LV6'E8E'1E PL6'GLL'62 abg ‘Z-C-HIM BNPAIRS JUSWIISBAU] SBONBS 2€
095'828'0L1L  260'966'C0L  L10'9ESI0L  €.2'€69'86 €20°'L61'96 $89'022'€6 6bG'SE9'88 y6b'262'€8 2€2'59v'6L 086'VL1'9L ofed ‘Z-c-H1r 8NPaWOS JusuSaAY] SUBW LE
L21'zee ueuodiios) JaWO0ISNY 0} S8U|T I8 JO uoledolly Ot
) (4
€91'SHE"S €21'80L'S 980°L LYY 969'99% ' G68°906 061'€09'% 2207181 106'85€'e 98.°198'C ¥Z5'1£92 J6UI0}SND 82
909'802'€ 862'20V'Z £Y8'€02'2 296'VEL'T 866'829'C Zv'esz'e 95e'eLL'} S6Y'9€0'Z 111'000'2 168'428'} Ayoedes I
€16'LE8 996'vLL 960'99L 8EL'ETL LOE'169 049029 £6°0LG 186'19Y 082'15t LL1'2Le {e} (12-v1 pue 11-| ssul)| 9z
022'00€'2 £v8'096') 81661 $52'229'1 YSE'8LL') G69'VEL'T ZETILEL ¥12'€62'Z 299'06€C Lv5'921L°T {2 As0Baie0 Aq sjelolans| sz
: ¥
$90'124°21 1€€'028'01 818'9.2'6 POv'€86'6 G01'€9E"0L 681'€€6'6 098'609'8 891'262'8 $S2'Y08'L LLp'8€8'9 (z2)+{21) ISNIIXI A B LIVIOL €2
¥L'050'S yyL'e8Z'y 089'9zv'e £98'6EP'Y S61'PS'Y OVr'SEL'Y 656°9L€°E 1S¥'601'E 955°€06'C 0E0'v0p'2Z (12) i (1) wns esuadxg eouBUSIUEN [BI0L 22
zoo'szy 155°€89 6.6'€0€ PLE'SEY 156'46¢ 16¥'SLE 12e'eLt 12zl 9v.'66 Ze€'08 it} 1dINDI YIHIO S0 INIVW  v68 12
¥66'90€ ¥€L'0E€ 9£8'$82 216'6L2 Z€0'20€ 66v'8YZ oLL'eLl 199°291 062'pLL 2.6'851 Jwoisnd O34 ISNOH PHILIAN INIVN €68 02
6Z1'818't 9L6°0bS'L 205'992't 208°286") 928'082't Te'zIe't 806'259't ShI'vLLL 121'100'4 £v0'526 Jpwoisny SADIAYIS 4O INIVW 268 61
8r9'eCt 090'28 502'08 #05'02 6v9'99 soL'2L 6v8'79 S05'2L £21's9 06L'2¢ Apeded D3 VIS OIUPSYIN 40 INIVWN 688 8L
4} 0 0 o 0 0 0o ! 0 0 0 Aypeded )SSIUANOD 40 IONVNIINIVW 888 /I
969'L0€'Z £66'G6S"t 890'GEY'} 955'296°1 S8b'SE6’t $60'€1S'L 802'2€2°1 £99'GL1'L vEL'EOY L 6EY'Z01°L Apedsd SNIVN 40 INIVW /88 91
viL'Zy 020's S6L'P4 162'0€ 685'2€ 16821 9z€'l€ LE0°9p 61189 66v'98 fyoede) INOUJNI 2 1DNYLS INIVW 988  SI
105'6Y 6iv'op €62'01 8Sh'eL 299's8 256'09 ££9'.€ 695°SE 89€'1€ GGE'8L e ANIONT 2 NOISIAYIANS INIVA 658 ¥4
JONVNIINIVA €1
43
61£°0L0'2 185'98S'9 891°058'S L09'EYS'S 016'862'S 60'86L'S 626'ZeT'S 210'€81'S 869'006'V L vEY'y (11) g (1) wns esuadxg uopesadQ (elol 14
€V6'eLL 662'26. ~ €£2'86§ | OEE0L9 1€6°102 WE'rL9 ,22eTWL  166'20S _pee'eoy 956'GLE {2} SIN3M 188 0
v20'€16 £82'629 §15'96Y sie'ozy GG9'L0S 60156 S ZHOML 180'20%'L 950'085°} 952'16v'| {2} SISNIIXIYIHIO 088 6
£00'950°2 029'246'L S9L'8LL"L SEL'265"1 L4€'699°) 860'655't 269'vL€') §22'02€"L zZerost't 8€2'220°} Bwosn) dX3 TIVASNIYINOLSND 628 8
9e9'v9L’ | £06'852't 286'6EL'L 189'90°} 689'¥SL') 162'€86 111'616 042'10L 006'6ZS 129°18Y Jawoisn) dX3 O3 3SNOHPY3LAN 88 £
Zvyeze 9.2'902 vez'sze €E€'681 ove'evl 1£6'201 GE6'9Z4 8.2'68 128'86 £52'98 {e} ISNIXI IOINYIS P SNIVN v48 9
0 0 [+} [} 0 0 0 i 0 0 [+} Ayoede) dINDAVISOIYESYIN 268 S
0 0 0 0 0 0 0 0 1} 0 fyoeden 408V1 NOILVLS HOSSIHdWOD €58 ¢
165°119 069'805 298'0vS SOV'¥ES 196'vYS EELLIS 800" 608'HLE 651'25E 8Ly's8Z {e} dX3 SNOILVOINAWWNOD 268 €
189082 PLOYLL YLL'€L9 051129 v18'€65 182'195 vL6'CEY 062°2vp Z08'€0v 691'0S€ Aioeded SIG GVOTRTOULINOD WILISAS 168 2
£02'v9s 14£'208 p08'95Y 159'8LS L01'98p 218'8bb S91'I5P 16G'2¥€ £v8'oLe 08v'062 {2} ONRIFANIONI B H3INS 058 |
(o1) (6) (8) (2) (9) (<) (2] (e) (2) ) ISNIJXT SNOLLVYILO
G861 ¥861 €861 2861 1861 0861 6161 8161 1161 9.6l S3JON 10 "ON .oz_
a0UBIJRY uonduossg Py 8un

{1} @2l -eieqg esuadxgy suopesadQ

AQNLS 1SO0 TYNIOYYN SV
ANVAWNOD SVO 31V1S Ava
Z jo ez efied S-E-H1I eInpayss

~T-go "oN 18000 310 VIR 0'L {8A97 UOISIAGY - G002/02/Y

5-492



SX'SOW DSe

‘jeulbiew Jou 8Je SJUNo3o. asaly Ul SISOD ¥
11 jued uo Bupesolle Aq paindwod eue s1s00 Jusuodwod fen Uf
Ayioedes pue Jswoisno Udsaaq IOl 8Je SJUNCIo. esey) U 510 €
urewaJ uo Buneoo|je Aq peINdiiod 88 $)s00 Jusuedwod jenplAlpUl
Ajoedes puB JBWIOISNO Uaemiaq Juiof 88 SJUNcad. asely) ul s)1s00 ¢
2J uononposd 858UM LGg JUNCIDY jdedxe suodey [enuUY :goInos |

$310ON
9eL'sy’L 162'260'1 096'296 161'656 990°228 688266 899'058 erL'est’t $82'665 612'118 (evH1pH 2€) sasuadxz [euBie-UON Mw
6€5'€62'9 T65'S16'Y 116'Z82' €CT'ETL'Y Y'2LS'Yy 185'0V0'S z85'958'Y 091'68S"y Zri'svo'y 889'v98'c (op){seilz2) sosuadx3 petejpy - Apede) (eloL Mw
EYE'BILLL 9/6'018'8 $05°L0b'8 098'¢CEL'8 y1£'901'8 S14'692'6 889'LL9'8 8.8'902'8 #50°169'2 LIV'I2L'9 (e H{pei8z) pajejey - JAWo)sny (E1I0L mw .
yr8'161°2 168'v0L SEY'L6S £00'EPS $88'226 L19'928 299'v5E L1£'868 99£'265 21%'v29 (g2)(ee) 1Byl '@ SouepUSUMBGNg AjdedeD  Ov
%EE %EE %1€ %0€ %¥e %EE %¥E %EE %EE %SE [(szHez(se) L2)] 9% ded 6t
2T5'TL8E 105'€92'L 6£9'981'} 181°064°L €18'GE6 6.2'¥8L 119'819 G11'0L0') SEV'SZL'L 19€'180'L (selize) JeyQ g Jedng ;awolsN)  8E
%66 %68 %29 %EI %09 %19 %09 %65 %29 %09 (szHel(veez)] %1SN) L€
5 - 9ouspusjupadng jo uopeodolly psiejed Apeded g 0 9¢
£28'289 658'€59 L16'€59 $22'999 YEL'EYS 665'296 ¥86'822 €.0'899 182'829 22€'58S (seHL) ssuedxg seupt isig palgR-AoBded SE
DrAN:1 44 LTy 819'v2r 868'98Y 9.9'06€ 101'26€ oLL'esy 816'8Z¥ 29v'88e 865'vZE 858 esuadx3 saurt Isiq paje|as-Jewoisnd  HE
%0V %6€ %6€ %2y %2y %y %0V %6€ %8E %LE re)ociiie) (sujepy+seoniag)/seones €€
SLI'BLE'EPL  POL'LLE'9EL  GLE'996'9ZL  S19'0Z€'iZL  OSM'BLS'ELL  8.8LL1'€0L  0ZY'ESE'E6 ove'Lze's8 S6V'6€9'9L YSY'ere'e afied ‘2-¢-HM SINPaUdS JUSLIISBAU] SBOINDS ZE
2.0\GP'6L2  292'666'802  LLZ'OES'S6L  LSK'VZ0'991  818'218'4SE  OVB'SEE'Spl  699'SLL'OVL  SEZ'SB8'ZEL  J20'ZSOVZL  L12'0SL'9LL  908d TEHIM oInpaRs Ju3WNSBAUL SUIBN  LE
. jauoduwo) J8WOISNY 0} SaUYT IS|Q JO UOEIOHY OF
62
869°008'9 [Z2X Y] 9¥2'96L'9 G11'960'L 9926429 960'880°8 906'79€"L GZiL'10L' 851219 812'128¢ JeWoIsNd 82
zLg'8Lp'e 009'955°€ 655'186'2 SIE'ELET 86£°105°€ ¥05'9¥0'ty LE6'2LL'E 0/E'61€'C 666'928'C 680'60L'2 Anoedes 2
1p6'8ZL') 295°080°L SE5'840') ZL1'ES)'L 018'¢€6 004'v96 $60'212°L 250°260't £YZ'LL0L 026'648 {e} (12-v1 pue L1-| saun)| 9z
914'896'9 ov0'szi'z 186'616'L 885'618'L S10'696'L 6.£'L62'} L8Y'GE0'L L9'€28'L 195'608'L 188'€6L'} {2} Kiobajes Aq sjej01ang| sz
: ¥z
812'198'81L 618'818'71 GLE'E09'EL 606'018'¢) 161'G55°E} SP6'292'SL 8E6'8LL'YL 18L'GLE'EL 096'8€E'Z1 82'651°H (z2)+(21) 3ISN3dX3 0% L IVIOL €2
181'086'v 6LLEVL'S 960'9LS'Y 8S0'E9L'Y 209'SES'S 890°EVS'9 19£'668'S ¥1£'166'S S86'8V6'Y vL6'SLY'Y (12) g (1) wns asusdx] souBUBIUEN (101 ZZ
926'cY6 669'6E6 810'228 86€°€E8 608'S2L 992'218 9v5°'88. §11'820'1 210215 99651 {v} 1dIND3I Y3HLO 40 INIVW 68 12
1€E'Y0E 200'61€ 622682 TLL'66€ £2Y'PEE 6£6'20¢€ 250°152 692'882 968'85¢ 0v6'90€ Jswolsn) O34 3ISNOH P UILIN INIVW €68 02
82€°16E'L BEE VYL LLL'gis't S62'18Y L 156'1€2°) 5051202 BhY'EPL'L G90°'L¥6't 181'808'L $95'8YS"L Jawoisng S$30IAY3S 4O INIVW 268 61
Str'e61 $62'902 LELL Z2y'064 0.6'€81 919'0L1 £vb'abl £81'¥a1L L'eLL 904'621 Apedey DI VIS OUISVAN JO INIVW 688 81
0 0 0 0 0 0 0 1} 0 0 fyoeded )SSIYUJNOD 40 IONYNILNIVN 888 LI
865'6LL'2 §52'022'2 S69'62L't 966'GE8'L 1y0'98Y'2 061°'160'C ' L26'T 859915 196'6%0'2 T58'v26'L Apeded SNIVW 4O INIVW /88 91
y1812 €0'91 zie'ee 126'ie £68'61 296'v1 zsh'st 6lE'SH 68L'6 LO9'EL Aipede) IAOHCNI B LONYLS INIVW 988 GI
Ste 920'L $80'L :144 evS'e 06561 822'sZ St5'ee 899'2€ 9E9'9Y {2} 3NIONS 2 NOISIAYIANS INIVN  §S8 ¢t
” FONVNIINIVW €1
43
LEF'088'EL 002'629'6 082'220'6 168'€50'6 G61°020'8 118'612'8 145'622'8 L9v'¥86'L G66'68€'L 608'€89'9 (41) ruys (1) wns asuadxg uonessdQ {BioL LI
\WE'ESL TT9'v99 0EE'Vv0S SY6'61S 2L6'61E SSL'ELY JAZA V1] 902°'295 290126 062198 {2} SIN3Y 188 O
$69'v9L'S G6£'05L 592'€59 061'00S 2£9'€9V Z90°801 (099'82) 505'06¢ 01£'eLL S10'208 {2 SASNIJIXIYIHLO 088 6
8Y1'v68'2 ££9'988'2 £99'129'2 +85'298'2 98€'065'2 99€'0€9'e 99€'€€S'e 2620282 965'86t'2 612'611°Z Jawoisnd dX3 TIVASNI Y3INOLISNO 6.8 8
268'012°2 €9L'TUV'T 1£1'202'2 SZI'BYE'T 000°2L1'2 982'¢80'2 GE0'2€8") 650°269'} eav'LIsy ¥eYy'ore’l Jawoisng dX3 934 ISNOHRYILIN 828 £
yOr'8Ly 696'0SY PEQ'EPY S6b'6YY 641'282 9zL'v8e 102'99¢ oro'ele 296'012 0s1'e61 {e} ISNIAXI IDINYISBSNIVIE  v28 9
0 0 0 0 0 0 0! 0 0 i} Apeded dINDIVISOIWPSYAN IS8 ¢
0 0 0 0 0 0 0’ 0 0 0 Kipeded 4JOSVINOILYLS HOSSIHUAWO0D €58 ¢
TS0l ¥19'629 20L'v€9 219'€0L 1€0°159 v16'6L9 £68'0S8 900'¥88 9/2'908 0£2'989 {e} dX3 SNOILVDINNWWOD 288 €
$10'820's LOLELL'L L'600's 0£9'698 225'118 9£2'69L £v8'189 602629 YLL'Y6S 0£6'065 Apoeded SIA QVOTRI0UINOD WALSAS 168 2
965629 166'80L 808'09L S0Z'66L $99'L2L 215'069 9vL'LiS S02'62L zes'ees 189'2L2S {z} ONRIFINIONI B HIINS 0S8 |
(oz) (61) (81) (21) (91) (]3] (r1) (1) [t4})] [{1] | JSNIdXI SNOLLYNAO
G664 661 €661 2661 1661 0661 6861 8864 1861 9861 SaJON JO "ON ‘ON
20uaIaey uonduosaq Py eun

{1} Q21 - eleq osuadxg suopesado

AGNLS LSOO TYNIOUVIN SVO
ANVJWOD SYO 3LV1S AVE
Z jo qz ebed S-€-Hr 8Inpayag

=60 "ON 193900 1A YW . 0’} [9re7 UOISIARY - G00Z/0Z/Y

5-493



(44 SX'SON 988

‘jguIbIBW JOU 818 SIUNCOOB asap Ul SIS0D ¥
11 weid uo Bupesoyie AG pendiucd a8 $1500 Juauodwod |enpiAipul
Aioedes puB JaWoISNO Usamaq JUIo] 818 SUNOIJE 8sau) Ul §1s0D €
uiewss uo Bunedolje Aq paindwod eJe 510 jusuodwiod enplAlpul
Auoedes pue JewoisNo ugamaq jutol 8Je SJUNGIIE BsBL U 5100 ¢
) uoianpoad assyM LG8 JUNODY 1deaxe spaday [Bnuuy :80JN0S |

‘S310N
€164 6.6'SE9 151°€69 6£6'82L 15v'2i0' 826'296 610°290° 08'26€"t S66'€25'} (evHiwHze) sasuadx3 jsuB1s-UON mw
609'682Z°9 2.1'660'9 z88'sze's £08'0EL'9 122°'018'9 118'Lv1'9 LIZ'E10'9 956°SV2'9 981'666'9 (ov)+{selel 2} sesuadx3y paieidy - Aloeded [BI0L Mw
199°588°'91 671'c88'YL oov'ezy'vl 168'G86'€ L ¥86'LIE'YE £69'962'SL . ISE'806'V1 WS'L6LLE 8v2'6£5°21 (se+pe)+(82) pajejay - Jowoisny (B10L mw
£69'606'1 Sb9'0¥6'L 616'229'L 10L'0€6'L ¥91°662' 626'vL6'L up'ovL't 19v'S66°L 6815012 {5chive) IR0 B couspuiupedng fmeded  OF

%92 %82 %9T %62 %1€ %62 %LZ %EE %EE (szHeMige){ 220 % ded &€
€61°0EL'S LI¥S'SEL'Y S06'P6H'P CZV'vOb'y 6v8'108'Y W2Z'Sor'y Z60'SIE'Y G6E°LLS'E 196'80€'Y (sz)(2€) a0 1§ Jadng sowosn)  8E
%L %69 %L %.9 %9 %99 %89 %6S %09 HszHezlU(ve)Hgz) %1SnD L€
’ : pusjupsdng jo uopesolly pejejey Ajoeded 2 D 9¢
295's1e 919'¥5Z 198'v62 169'0€ zLe'sor 205'68¢€ L0L°ELY €210V 116'¥99 (sEHL) esuadx3 saun I1siq pejees-Apeded Se
908'€€2 106'981 Luy'ee 268'8v2 0£2'Y8Z 182°292 $5v'082 201’042 6LL Wb 858 @suadxz seur ISIQ pajelas-Jewoisn) vE
%EY %2y %y %ZP %\ %Ly %0¥ %0 %0¥ [G1e)oeMre) (SUIBN+S2IIMIBG)/SAONIS €€
£9E'Ob2'872  SBZ'EE0'ZLZ  SOG'S9E'207  B9G'TEL'96L  18T'S8S'981  661'€9L'9/L  99'505'891 6LY'€PS'6S1 165'022'1GL  9Bed ‘Z-E-HIM anpaRs JUSUSOAU| SEIINBS ZE
\0Z'CEL'808  OVE'9E'G6Z  OC0'9L'ZST  YBL'I6L'1IZ  €¥2'[TL'99C  9VE'TEG'ISC  Z90'B0Z'8YZ  T6G'9EL'9EL G06'G25'822 908 ‘ZTHF AnpawS jusunsaA| SulE  LE
juauodiioy) 18UI0ISNY 0} S3ULT 1SIQ JO UOREIOIY 0E
62
eva'1Zs" L 20£°096'6 1102226 GL52eE6 G06'S2Z'6 LI1°bTS'0L 118°21€0L PrL6YE'L 201°682'L 1BwI0)SND 8z
SGE'090'Y 058'€06°€ 90L'E0L'e SOy'6v8'e S62'6EL'Y ory'ese'y 1£9'658°E £92°'6v8'c 08Y'626'C Kyoeded 1z
29605 218" Y 8£€'205 ¥85'665 195'069 €84'959 195'€69 GE9'1LS 869'G04'L {c} (1Z-1 pue L1~} saul)| 92
2€0'912'L 6r5'828'9 ¥iL'8EE'9 189'v95'9 9£8'951'2 IS'ETL'9 £0p'v9E'9 0£8°210'9 9v8'2£2'L {2} KioBajes Aq selolgng| sz
24
¥20'18L'€2 00€°'819°1C CEP'8PE'0T £€9'6¥8°02 ¥ 4:r4 444 £05'216'22 £65°886'12 10€'928'81 68€'290'12 (z2)+(21) 3SN3dX3 a9 1IVLIOL €2
66.°'165'9 £88°9ZE'9 LSE'L¥8'S 826'681'S 958°L5P'S 2S9'S.S'9 ¥16'660'9 €56'192'S 9ZL'8E6'S (12) gt (p1) wns esuadx3 eouBuBlUIBN BIOL ZT
1Z29'e0V 2TY'EEY 8z LIy 28€'66Y y£9'24L 19'v89 084'8SL 0€8'4¥6 992°000'L {1} LdINO3 YIHLO S0 INIVW  ¥68 12
22E'9EY 020'€8y ¥20°15S £E2'65Y £21°2€S z25'600'Y SYZ'EEL'L 161909 900'0LY 1BWOISND O34 ISNOH 2 HALIN INIVW €68 02
622°289'L . £8€'905°} £EY'0ZS'L 600'262°4 9s8'SIL'L £62'619't I81°0¥S"L 865°68G'4 195'292'L Jawoisny SIDIAY3S JO INIVW 268 6L
1£9'622 €15'€22 v6v'€91 129'6LL 1SLvLL Z69'vLL S18'921 162691 6£9'622 Aypeded D3 VLS OFUISVIN JOINIVIN 688 81
0 0 0 0 0 0 0 0 0 Aipeded )SSIUMWOD 4O IDNVYNILNIVWN 898 LI
£69'682'€ 102'vE9'E 845'060°€ 86€°266'C 8EV'PL8'T 966'966' 18L'2sv'e 288'824'C €22'86Y'C Aiypeded SNIVW JO INIVIW 288 91
SZ0'Lp - 9€9'Gh S18'6e €10'99 166'LY $66'8Y 1528 z8L'8E 6LL4°0€ Aypeded IAOUANI B 1ONYLS INIVW 988  6i
192'y g€ 9EL'y €12 959 €58'L . 54 892 yris [r4} 3NIONT B NOISIAHAINS INIVW S8 bL
e JONVNIUNIVA €1
[ 48
czZT'651° L)L LIp162'SL 90°10S'¥L G0L'GSE'SH 16€£°292'91 168'96€'9L 8/9'988'G1 SYEPLO'EL €92'vZL'S (44) oy (1) wns osuadyx3 uonesado jelo] 11
295085 - €6€°48G 96Y'25€ 80L'Z8Y 588 6HL°0LL 1147 9v8'668 225'926 {e} SINIY is8 OF
929'€26'S 1¥1'809°'S 0vE'289'S 165°LLL'S 99E'LLL'9 618'92Y'S 6b2'S80°'S 115989’y 89¥'205'S {2} SISNAIXIYIHLO 088 6
095°€£9'S EEL'VIB'Y ZLL'6E0°S 665°128'Y 19Z'€9L'Y Lov'oss'y 82ETUL'Y Y00'¥12'E 12€'2€0'€ JBwoisn) dX3 TIVISNI ¥3aWOLSND 68 8
2ES'YOL'E 961°5L'E 661'019'C S£2'650'€ 099'vIt'E G68'700'E 8v0'298'2 SrE'6E6'E 802'€45'C lswoisny dX3 938 ASNOHSYILIN 8.8 L
S81'S0v 826'70€ 919'Epe G82'v8E £88°0Z1 SE0'8SY $20'69Y ZLi'sgy £G4'16Y {e} ISN3AX3 3OINU3S BSNIVN b8 9
0 0 0 0 0 0 0 [} 0 Apeded dINDI VLSO PSYIN 268 S
0 0 0 0 0 0 0 [} 0 Aipede) MOSV1 NOILVLS HOSSIHIWOD €58 ¢
ze8'evi 6v9'9elL €22'e91 861'v12 659692 8v2'86t 18Y'v22 225'€0C £v6'209 €} dX3 SNOILVOINNWWOD 258 €
0 0 612'6 v2€'019 602'2¢0'4 £08'291°t 16L'161'L 208121 OvE'0LL') Apede) SIQ AVOTSI0UINOD WALSAS IS8 2
zL6°20L 114'289 €11'662 80L°0L€ zi2'99y 996'v25 $Y0'96S 864°'12S 80.4'808 {2} ONIYIINIONI R H3dNS 058 |
(62) (82) (22) (92) (s2) (ve) (€2) (z2) (12) | ISNIJXS SNOLLYNIJO
002 €002 2002 1002 0002 6661 8661 1661 9661 S3ION 10 ON “ON
o 90usIsRY uondussaQ Wy eun

{t} a9i- a.«wn esuadxzy suonesado

AGNLS 1SOD TWNIOHVIN SVO
ANVSWNOD SVO ALVLS Ava
Z jo oz abed §-€-HIr 8lnpawds

=60 'ON 19y200 310 VW 0L [eAaT UosinaY - GO0Z/0Z/Y

5-494



4/20/2005

- Revision Level 1.0

MA DTE Docket No. 05-__

Schedule JLH-3-6 Page 1 of 5
BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
Development of Customer-Related Plant Expense
Line Year Services Mains Total Cost Expense Annual Average
No. and Customer Customer Index 2004 Customers Cost per
Meters Related Related Dollars Customer
Expenses Expenses Expenses
4 (2) 3 @ () (8 m ®
{1} 2m3) {2} (46 BUT)
1 1976 4,021,781 0 4,021,781 2.6924 10,828,301 184,779 $58.60
2 1977 4,309,755 0 4,309,755 2.5315 10,910,322 184,321 $59.19
3 1978 4,827,320 0 4,827,320 2.3653 11,417,876 185,232 $61.64
4 1979 5,598,014 0 5,598,014 2.1843 12,227,701 189,091 $64.67
5 1980 6,108,651 0 6,108,651 2.0026 12,233,364 192,620 $63.51
6 1981 6,188,034 0 6,188,034 1.8307 11,328,172 194,544 $58.23
7 1982 5,613,552 0 5,613,552 1.7254 9,685,672 195,276 $49.60
8 1983 5,631,880 0 5,631,880 1.6597 9,347,447 197,836 $47.25
9 1984 6,530,445 0 6,530,445 1.5997 10,446,628 195,276 $53.50
10 1985 6,964,143 0 6,964,143 1.5524 10,811,339 202,626 $53.36
1 1986 6,727,177 0 6,727,177 1.5190 10,218,418 207,842 $49.16
12 1987 7,691,054 0 7,691,054 1.4786 11,371,926 213,657 $53.23
13 1988 8,206,878 0 8,206,878 1.4298 11,734,170 219,556 $53.44
14 1989 8,471,688 0 8,471,688 1.3777 11,671,254 230,551 $50.62
15 1990 9,269,475 0 9,269,475 1.3265 12,295,652 255,326 $48.16
16 1991 8,106,314 0 8,106,314 1.2816 10,389,441 241,232 $43.07
17 1992 8,733,860 0 8,733,860 1.2528 10,942,173 245,550 $44.56
.18 .- 1993.......8,407,504 . .0 . 8,407,504. 1.2246 10,205,497 248,710 $41.40
- 19 1994- - - 8,810,976: 0 8,810,976 1.1991 10,565,022 252,841 $41.79
o 20 - 0 1995 - 11,119,343 0 - 11,119,343 1.1750 13,065,442 257,364 $50.77
21 1996 12,539,248 0 12,539,248 1.1532 14,459,684 261,170 $55.37
22 1997 11,197,541 0 11,197,541 1.1343 12,701,288 265,545 $47.83
23 1998 14,908,357 0 14,908,357 1.1218 16,724,906 265,545 $62.98
24 1999 15,256,698 0] 15,256,698 1.1058 16,871,501 272,086 $62.01
25 2000 14,311,984 0 14,311,984 1.0823 15,489,381 273,808 $56.57
26 2001 13,985,891 0 13,985,891 1.0569 14,781,812 276,749 $53.41
27 2002 14,429,400 0 14,429,400 1.0397 15,002,638 279,495 $53.68
28 2003 14,883,149 0 14,883,149 1.0210 15,196,032 281,227 $54.03
29 2004 16,885,641 0 16,885,641 1.0000 16,885,641 283,032 $59.66
30
31 Unadjusted With C-O Adjm't
32 Expense (6) Expense (6) Unit Cost (8)
33 REGRESSION RESULTS vs Customers (7 vs Customers (7) vs Year (1)
34 Slope = 47.5107 53.9979 -0.1418
35 Y Intercept = 1347044 -55615 336
36 Coefficent of Determination (R**2) 5§5.1% 28.6% 3.4%
37 tValue 5.76 323 -0.97
38 Durbin Watson Statistic 0.67 1.79
39
40 MARGINAL COST ESTIMATES
41 Trended Cost Per Customer $54.00 Invalid
42
43 Average Cost Per Customer:
44 1976-2004 $53.30
45  1999-2004 $56.55
46
47 Last Two Year Average Cost per Customer $56.85
48
49
50 Assumed Marginal Cost {3} $56.85
NOTES:
1 Source: Schedule JLH-3- 5, Page 2.
2 Source: GDP Implicit Price Deflator.
3 Recent experience departs from the weak historical trend. The average
of the last two years is employed as the marginal cost estimate.
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Schedule JLH-3-6 Page 2 of 5
BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
t Class Weighted Customer Plant Related Expense
i
{1} Estimated Marginal Cost Per Customer
($/customer/year)
—— Customer Weightingg ~— = ------ Customer Weightings ----- -
Line Customer Number Service & Marginal Relative Co Avg Marginal
No. Groups of Meter Cost Investment Weight Marginal Cost Costs
Customers Assigned Per Cust per Cust Per Cust
(1 (2) (3) (4)= (5)=(3)/line (17) (6) (7)=
{1} {2} (2)%(3) {3} {4 (5)6)
1 R3/R4 Heat 222,208 1,835 407,710,873 0.898 $56.85 $51.05
2 R1/R2 NonHt 33,376 1,845 61,562,806 0.903 56.85 51.32
3 G50 Lo Winter 3,326 2,985 9,926,189 1.461 56.85 83.04
4 G40 Hi Winter 16,684 2,713 45,260,224 1.328 56.85 75.48
5 G51 Lo Winter 1,756 4,886 8,579,727 2.391 56.85 135.94
6 G41 Hi Winter - 4,683 - 5,024 23,527,085 2.459 . 56.85 139.78
7 G52 Lo Winter. e 249 21,204 . ..5,281,584 10.378 . 56.85 589.97
8 - G42 Hi Winter Lo 619 21,219 13,141,726 10.385 Y 56.85 590.39
9 G53 Lo Winter 67 38,036 2,632,555 18.616 56.85 1,058.28
10 G43 Hi Winter 15 43,462 655,549 21.272 ~ 56.85 1,209.25
11 .
12
13
14
15 Total 282,983 143,208 578,178,318 1.000 $56.85 $56.85
16
17 Avg Cost per cust $2,043.16
NOTES: .
1 Source: Company billing records
2 Source: Schedule JLH-3-3, Page 1, Line 12 + Line 30.
3 Relative weights based on System average = 1.00.
4 Source: Schedule JLH-3-6, Page 1.
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BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
Development of Customer Accounting & Marketing Expense
Line Year Customer Marketing Total Cost Expense in Annual Average
No. Accounting  Services Customer Index 2004 Customers Cost per
Expenses Expenses Related Dollars Customer
WI/O Acct 904 - Expenses
M 2) 3 @ (5) 6) ) ®)
{1} : {1} @) 2} @re) (697
1 1976 3,065,522 1,245,659 4,311,181 26924 $11,607,484 184,779 62.82
2 1977 3,309,072 . 1,366,663 4,675,735 25315 11,836,814 184,321 64.22
3 1978 3,567,096 . 1,442,790 5,009,885 2.3653 11,849,691 185,232 63.97
4 1979 3,862,107 ° 1,740,319 5,602,426 2.1843 12,237,338 189,091 64.72
5 1980 4,558,063 1,615,835 6,173,898 2.0026 12,364,030 192,620 64.19
6 1981 5,231,174 2,238,404 7,469,578 1.8307 13,674,240 194,544 70.29
7 1982 5,773,060 1,938,067 7,711,127 1.7254 13,304,846 195,276 68.13
8 1983 5,891,221 1,820,697 7,711,918 1.6597 12,799,767 197,836 64.70
9 1984 6,071,845 1,770,256 7,842,100 1.56997 12,544,856 195,276 64.24
10 1985 6,135,284 2,042,492 8,177,776 1.5524 12,695,417 202,626 62.65
11 1986 6,095,185 2,455,613 8,550,798 1.5190 12,988,453 207,842 62.49
12 1987 6,440,067 - 2,460,901 8,900,968 1.4786 13,160,894 213,657 61.60
13 1988 6,839,664 1,965,622 8,805,276 1.4298 12,689,758 219,556 57.34
14 1989 6,600,141 2,125,136 8,725,277 1.3777 12,020,619 230,551 52.14
15 1990 7,329,769 2,341,384 9,671,163 1.3265 12,828,464 255,326 50.24
16 1991 7,651,963 3,108,823 10,660,786 1.2816 13,663,374 241,232 56.64
17 1992 7,900,291 3,081,596 10,981,887 1.2528 13,758,603 - - - 245,550 56.03
18 ~—1993 7,652,263 - 3,153,151 10,705,414— 1.2246 ~—— 13,109,426 ~-— .- 248,710 ; 52.71
19 -+ 1994 8,351,226 3,356,690 11,707,916 1.1991 14,038,671 . .: 55 252,841 . 55.52
20 1995 8,426,307 - 3,528,350 11,954,657 1.1750 14,046,952 257,364 54.58
21 1996 8,194,027 3,685,520 11,879,547 1.1632 13,698,947 261,170 52.45
22 1997 7,244,556 3,280,540 10,525,096 1.1343 11,938,539 265,545 . 44.96
23 1998 8,567,756 2,802,452 11,370,208 1.1218 12,755,641 265,545 48.04
24 1999 8,899,598 2,205,411 11,105,008 1.1058 12,280,387 272,086 45.13
25 2000 9,040,263 2,118,170 11,158,433 1.0823 12,076,398 273,808 44.11
26 2001 8,750,652 . 1,125,795 9,876,446 1.0569 10,438,504 276,749 37.72
27 2002 7,280,027 2,052,816 9,332,843 1.0397 9,703,610 279,495 34.72
28 2003 8,053,066 303,584 8,356,650 1.0210 8,532,329 281,227 30.34
29 2004 8,349,061 431,788 8,780,850 1.0000 8,780,850 283,032 31.02
30
31 Before Adjm't Vith C-O Adjm't
32 Expense (6) Unit Cost (8) Unit Cost (8)
33 REGRESSION RESULTS vs Customers (7) vs Year (1) vs Year (1)
34 Slope = -13.7947 -1.1939 -1.5888
35 Y Intercept = 15533762 2430 853
36 Coefficent of Determination (R**2) 12.0% 83.87% 59.92%
37 t Probability -1.92 -11.85 -6.23
38 Durbin-Watson Statistic 0.58 2.05
39
40 MARGINAL COST ESTIMATES
41 Trended Cost Per Customer Invalid Invalid B 30.12
42
43 Average Cost Per Customer:
44 1976-2004 $52.91
45  1999-2004 $49.83
46
47 Last Two Year Average Cost per Customer $30.68
48 :
49
50 Assumed Marginal Cost 47 {3 $30.68
NOTES:
1 Source: Cost data from Annual Reports, excluding Uncollectible Accounts Expense, Account 904.
2 Source: GDP Implict Price Deflator. -
3 With an R-Squared of only 60%, the regression result is used to confirm the estimate based on the last two years.
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Schedule JLH-3-6 Page 4 of 5
. BAY STATE GAS COMPANY

GAS MARGINAL COST STUDY

Class Weighted Customer Accounting & Marketing Expense

{1} Estimated Marginal Cost Per Customer

(From Accounting Cost Study) ($/customer/year)
----- Customer Weightings -—--- - - - - - - Customer Weightings ------
Line Customer Number Customer Average Relative Co Avg Marginal
No. Groups of Costs Costs Weight Cost Costs
Customers Assigned Per Cust Per Cust per Cust Per Cust
M ) 3 (4= (5)=(4)/avg(4) (6) (7=
{1} {1} (3)(2) {2 {3} (5)(6)
1 R3/R4 Heat 222,208 $6,380,948 $28.72 0.918 $30.68 $28.18
2 R1/R2 NonHt 33,376  $849,712 $25.46 0.814 $30.68 $24.98
3 G50 Lo Winter 3,326  $130,046 $39.10 1.251 ~ $30.68 $38.37
s ... 4G40 Hi Winter .——-..16,684  $660,078 .._$39.56 1.265 '$30.68 ; $38.82 .
' 5 G51 Lo Winter ---—=1,756  $115710 - - $65.89 2107 -:$30.68 : $64.65
6 G41 Hi Winter 4,683  $338,414 $72.27 2.31 $30.68 "og10.91
. 7 G52 Lo Winter 249 $70,080 $281.35 8.998 $30.68 $276.06
8 G42 Hi Winter 619  $161,594 $260.92 8.344 $30.68 . $256.01
9 G53 Lo Winter 67  $114,554 $1,720.46 55.020 $30.68 " $1,688.12
10 G43 Hi Winter 15 $27,660 $1,833.81 58.645 $30.68 $1,799.34
11
12
13
14
15 Total 282,983 8,848,796 $31.27 1.000 $30.68 $30.68
NOTES:

1 Customer class weighting factors were developed from 2004 Accounting Cost of Service
Study based on the total of all test year costs in these accounts without uncollectibles.

2 Relative weights based on System average = 1.00

3 Source: Schedule JLH-3-6, Page 3.
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BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
Class Weighted Uncoliectible Accounts Expense
(From Accounting Cost Study)
Line Customer UnCollectible = Revenues Percent
No. Groups Account (Firm) UnCollectible
Expense Assigned
(1) (2) 3) (3)(2)
{1} {1} {2}

1 Res Ht 8,185,483 331,590,664 2.5%

) 2 Res NonHt _ 1,185,903 16,939,871 7.0%

- 3~-Sm Lo'Wntr~ ~- 220,619 6,359,348 3.5%

4 Sm Hi Wntr 1,117,566 33,620,240 3.3%

5 Md Lo Wntr 136,388 16,288,662 0.8%

6 Md Hi Wntr 384,625 48,311,134 0.8%

7 LgLoWntr 42,482 9,387,490 0.5%

8 Lg HiWntr 103,390 23,925,108 0.4%

9 Ex Lg Lo Wntr 56,618 8,599,628 0.7%

10 Ex Lg Hi Wntr 14,220 5,446,019 0.3%
11
12
13
14

15 Total 11,447,294 500,468,164 2.3%
NOTES:

1 Uncollectible account expense and revenues were developed from the
2004 Accounting Cost of Service Study.
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4/20/2005 - Revision Level 1.0

MA DTE Docket No. 05-___

BSG MCS.xls

Schedule JLH-3-8 Page 1 of 11
BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
Summary of Levelized Fixed Charge Rates
Engineer’'s Economist's
Line Fixed Charge Fixed Charge
No. Description Rate Rate

1 FIXED CHARGE RATE RESULTS Over

2 Book

3 Levelized Cost for: {1} Life

4 Production Plant 12.71% 9.91%

5 Mains (Cap-related Dist) 12.00% 8.60%

6 Services Investment 11.39% 8.10%

7 Meters Investment 10.51% 7.76%

8

9
10  INCREMENTAL COST OF CAPITAL {2}
11 Debt 5.45% 46.00%
12 Preferred 0.00% 0.00%
13 Common 11.50% 54.00%
14 Other 0.00% 0.00%
15  Waeighted Cost of Incremental Capital 8.72%.
16
17
18  After Tax Cost of New Capital {3} 7.73%
19 Incremental Tax Rate {4} 39.23%
20 Tax Effected Cost of Capital {5} 12:73%
21 Property Tax Rate {6} 1.94%
22  Gross Receipts Tax Rate 0.00%
23 Inflation Rate {7} 2.50%
24  Property Tax Escalation Rate {7} 2.50%
25
26

NOTES:

1 Source: Schedule JLH-3- 8, pages 3, 4,5, &6.

2 Weighted average current cost of raising capital in 2004.

3 Witd Cost of Capital (15) less tax savings on debt interest.

4 Incremental tax rate assumed to be 35% Federal and 6.5%State tax which

results in a combined effective rate of 39.23%.

5 Tax effected cost of capital, (15) plus tax component on return.

6 Current composite average tax rate applicabie to all plant except meters.

7 MAC Estimate based on EIA Energy Outlook 2005

34
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4/20/2005 - Revision Level 1.0

MA DTE Docket No. 05-___

Schedule JLH-3-8 Page 2 of 11
BAY STATE GAS COMPANY
, GAS MARGINAL COST STUDY
LEVELIZED FIXED CHARGE ANALYSIS
' INPUT DATA
.. - - Capacity -
LINE Peaking Related Services  Meters
NO. Plant Distribution
1 Plant Data
2
3 CAPITALIZED COST $1,000 $1,000 $1,000 $1,000
4 BOOK LIFE 30 52 55 42
5 SALVAGE VALUE -1% -15% -170% -33%
6 MACRS LIFE 20 20 20 20
7
8
8 Capital Structure
10
11 DEBT RATIO 46.00% 46.00% 46.00% 46.00%
12 PREFERRED RATIO 0.00% 0.00% - 0.00% 0.00%
13 COMMON RATIO 54.00% 54.00% 54.90% 54.00%
14 OTHER 0.00% 0.00% 0.20% 0.00%
——— 15— :
16 Cost of Capital i
17 .
18 DEBT COST 5.45% 5.45% 5.45% 5.45%
19 PREFERRED COST 0.00% 0.00% 0.00% 0.00%
20 COMMON COST 11.50% 11.50% 11.50% 11.50%
21 OTHER 0.00% 0.00% 0.00% 0.00%
22 WTD COST OF CAPITAL 8.72% 8.72% 8.72% 8.72%
23 AFTER TAX COST/CAP 7.73% 7.73% 7.73% 7.73%
24
25 Tax Data
26
27 TAX RATE 39.23% 39.23% 39.23% 39.23%
28 ITC RATE 0.00% 0.00% 0.00% 0.00%
29 REVENUE TAX RATE 0.00% 0.00% 0.00% 0.00%
30 PROPERTY TAX RATE 1.94% 1.94% 1.84% 0.00%
31 PROPERTY INSURANCE 0.00% 0.00% 0.00% 0.00%
32 PROPERTY TAX BASIS 2 2 2 2
33 1 = Original Cost
34 2 = Depreciated Bal
35
36 Misc. Data
37
38 INFLATION RATE 2.50% 2.50% 2.50% 2.50%
39 PROP TAX ESC RATE 2.50% 2.50% 2.50% 2.50%
40 RETURN BASIS 2 2 2 2

BSG MCS.xls

41 1 = Begin of Year
42 2 = Avg Begin & End
43 3 =End of Year

35
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4/20/2005 - Revision Level 1.0 ‘ MA DTE Docket No. 05-_

Schedule JLH-3-8 Page 3 of 11
. BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
LEVELIZED FIXED CHARGE ANALYSIS
Pc_a_aker Plant _
-- Current Dollars -- - Constar{t Dollars --
(Engineer's FCR) (Economist's FCR)
. CURRENT PERCENT OF CONSTANT PERCENT OF
LINE LEVELIZED CAPITAL LEVELIZED CAPITAL
NO. I TEM DOLLARS INVESTMENT DOLLARS INVESTMENT
1 INTEREST ON DEBT $15.33 1.53% $11.94 1.19%
2 RETURN ON PREF . $0.00 0.00% $0.00 0.00%
3 RETURN ON COMMON $37.97 3.80% $29.58 2.96%
4
5 RETURN : $53.29 5.33% $41.53 4.15%
6
7 DEPRECIATION $33.51 3.35% $26.11 2.61%
8
9 INCOME TAX $20.10 2.01%]| - $15.67 1.57%
10 DEFERRED TAXES $4.40 0.44%| ‘ - $343 . 0.34%
11 '
. 12 INCOME TAX _ $24.50 2.45% $19.09 1.91%
13 .
14 REVENUE TAX ' $0.00 0.00% $0.00 0.00%
15 PROPERTY TAX $15.83 1.58% $12.34 1.23%
16 PROPERTY INSURANCE $0.00 0.00% $0.00 0.00%
17
18 OTHER $15.83 1.58% $12.34 1.23%
19
20
21 TOTAL REVENUE REQ'D $127.14 12.71% $99.07 9.91%
BSG MCS.xls 36
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4/20/2005 - Revision Level 1.0

MA DTE Docket No. 05-____

Schedule JLH-3-8 Page 4 of 11
BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
LEVELIZED FIXED CHARGE ANALYSIS
Capacity Related Distribution
-- Current Dollars -- - Constant Dollars --
(Engineer's FCR) (Economist's FCR)
CURRENT PERCENT OF CONSTANT PERCENT OF
LINE LEVELIZED CAPITAL LEVELIZED CAPITAL
NO. ITEM DOLLARS INVESTMENT DOLLARS INVESTMENT
1 INTEREST ON DEBT $15.76 1.58% $11.29 1.13%
2 RETURN ON PREF $0.00 0.00% $0.00 0.00%
3 RETURN ON COMMON $39.05 3.90% $27.97 2.80%
4
5 RETURN $54.81 5.48% $39.27 3.93%
6
7 DEPRECIATION $22.02 2.20% $15.78 1.58%
8
9 INCOME TAX $17.77 1.78% A $1273 0 1.27T%
---10- DEFERRED TAXES -—— - .~$7.43 0.74%|- - -z $6.32 0.53%
11 o :
12 INCOME TAX $25.20 2.52% $18.05 1.81%
13 :
14 REVENUE TAX $0.00 0.00% - $0.00 0.00%
15 PROPERTY TAX $18.00 1.80% $12.90 1.29%
16 PROPERTY INSURANCE $0.00 0.00% $0.00 0.00%
17 ~
18 OTHER $18.00 1.80% $12.90 1.29%
19 !
20 :
21 TOTAL REVENUE REQ'D $120.03 12.00% $85.99 8.60%
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MA DTE Docket No. 05-___

Schedule JLH-3-8 Page 5 of 11
. BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
LEVELIZED FIXED CHARGE ANALYSIS
Services Investment
- Current Dollars -- -- Constant Dollars -
(Engineer's FCR) (Economist's FCR)
CURRENT PERCENT OF CONSTANT PERCENT OF
LINE LEVELIZED CAPITAL LEVELIZED CAPITAL
NO. ITEM DOLLARS INVESTMENT DOLLARS INVESTMENT
1 INTEREST ON DEBT $10.54 1.05% $7.50 0.75%
2 RETURN ON PREF $0.00 0.00% $0.00 0.00%
3 RETURN ON COMMON $26.10 2.61% $18.57 1.86%
4
5 RETURN $36.64 3.66% $26.07 2.61%
6 ,
7 DEPRECIATION $49.09 4.91% $34.93 3.49%
8
» 9 INCOME TAX . o $10.38 . 1.94% |- $13.79 . 1.38%
e 210- DEFERRED TAXES —- ($2.53) -0.25% |- :($1.80) -0.18%
11 S : :
. 12 INCOME TAX $16.85 1.68% $11.99 1.20%
13 : 3
) 14 REVENUE TAX $0.00 0.00% “ $0.00 0.00%
15 PROPERTY TAX $11.31 1.13% $8.05 0.80%
16 PROPERTY INSURANCE $0.00 0.00% $0.00 0.00%
17
18 OTHER $11.31 1.13% $8.05 0.80%
19
20 i
21 TOTAL REVENUE REQ'D $113.89 11.39% $81.03 8.10%
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MA DTE Docket No. 05-___

Schedule JLH-3-8 Page 6 of 11
BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
LEVELIZED FIXED CHARGE ANALYSIS
Metering Equipment
- Current Dollars — -- Constan’t Dollars —-
(Engineer's FCR) (Economist's FCR)
CURRENT PERCENT OF CONSTANT PERCENT OF
LINE LEVELIZED CAPITAL LEVELIZED CAPITAL
NO. ITEM DOLLARS INVESTMENT DOLLARS INVESTMENT
1 INTEREST ON DEBT $14.45 1.44% $10.66 1.07%
2 RETURN ON PREF $0.00 0.00% $0.00 0.00%
3 RETURN ON COMMON $35.78 3.58% $26.42 2.64%
4
5 RETURN $50.23 5.02% $37.08 3.71%
6
7 DEPRECIATION $31.77 3.18% $23.45 2.35%
8
, 9 INCOME TAX $18.76 1.88% v $13.85 . 1.38%
——-- 10 DEFERRED TAXES——— --$4.34 0.43%|—- Seebeoi $3.200 0.32%
11 ;
12 INCOME TAX $23.09 2.31% $17.05 1.71%
13 ;
14 REVENUE TAX $0.00 0.00% " $0.00 0.00%
15 PROPERTY TAX $0.00 0.00% $0.00 0.00%
16 PROPERTY INSURANCE $0.00 0.00% $0.00 0.00%
17 ' :
18 OTHER $0.00 0.00% $0.00 0.00%
19
20
21 TOTAL REVENUE REQ'D $105.09 10.51% $77.58 7.76%
BSG MCS.xls 39
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4/20/2005 - Revision Level 1.0

Schedule JLH-3-8
BAY STATE GAS COMPANY

GAS MARGINAL COST STUDY

Development of Weighted Plant Book Lives and Salvage

MA DTE Docket No. 05-____

Page 11 of 11

Line o . . 2004 Average Net :
No. Description Plant Service Salvage
Balance Life Value
(1) (2) (3)

1 MANUFACTURED GAS PLANT {1} {2} {2}
2 304 LAND & LAND RIGHTS 0 0 0%
3 305 STRUCTURES & IMPROVEME 2,368,951 42 -5%
4 306 BOILER PLANT EQUIPMENT 0 0 0%
5 307 OTHER POWER EQUIPMENT 0 0 0%
6 311 LP GAS EQUIPMENT 4,339,415 36 0%
7 313 GENERATING EQUIPMENT - | 0 0 0%
8 320 OTHER EQUIPMENT 819,245 20 0%
9 321 LNG EQUIPMENT 15,428,067 27 0%

10

11 Total Manufactured Gas Plant 22,955,678 30 -0.5%

12

13

14 DISTRIBUT|ON |NVESTMENT (excluding Customer Equip) . ‘

15 . oo "364.Land-&LandRights - - ... : o .. . 0 0%

16 - 365 (374) Right Of Way 79,051 75 - 0%

17 366 (375) Structures And Improvem 2,108,612 54 5%

18 367 (376.1) Cast iron 5,674,038 75 -15%

19 367 (376.2) Steel Mains - Coated/W 146,194,595 . 55 -15%

20 367 (376.3) Steels Mains - Bare 2,546,698 - 74 -15%

21 367 (376.4) Plastic Mains 125,655,798 55 -15%

22 367 (376.5) Joint Seals 20,062,435 23 -15%

23 367 (376.6) Cathodic Protection 8,599,637 19 -15%

24 368 (394.1) Compressor Station Eq 327,265 22 0%

25 369 (378) Meas & Reg Sta Equipme 12,355,152 39 -5%

26 0 (379) Other Equipment 510,252 35 0%

27

28 Total Distribution Capacity-Related 324,113,533 52 -15%

29

30

31 SERVICES INVESTMENT

32 380 (380.2) Steel - Coated/Wrappet 58,856,439 56 -170%

33 380 (380.3) Steel - Bare 571,866 60 -170%

34 380 (380.4) Plastic 169,135,061 55 -170%

35 380 (380.5) Copper 182,997 55 -170%

36

37 Total Services Investment 228,746,363 55 -170%

38

39

40 METERS INVESTMENT

41 381 Gas Meters 24,915,974 28 2%

42 382 Meter Installations 45,198,411 53 -60%

43 383 Regulators 13,612,047 31 -10%

44

45 Total Meter-Related $83,726,432 42 -33%

NOTES:

1 Plant balances taken from Annual Report of 12/31/104
2 Service lives and salvage values based on current depreciation study.

BSG MCS.xis
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4/20/2005 - Revision Level 1.0

MA DTE Docket No. 05-____

Page 1 of 1
Schedule JLH-3-9
BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY
Summary of Marginal Capacity Costs
Line — PRODUCTION - —TRANSMISSION & DISTRIBUTION-— Total
No. Description Supply Transp. Mains Mains Total Production
Related Related Reinforce Extension Distribution & Distribution
DD SO
] 2 (3) 4 9] (6)
PLANT INVESTMENT
1 Long-Run Unit Costs - $/Design Day Dt {1} $202.71 $81.05 $199.33 $256.33 $455.66 $739.41
2 General Plant Loading Factor {2} 6.25% 6.25% 6.25% 6.25%
3 Unit Costs + Loading Factor (1)+(1)*(2) 215.38 86.12 211.79 272.36 $484.15 $785.65
4
5 Fixed Charge Rate {3} 9.91% 9.91% 8.60% 8.60%
6 A & G Exp Plant-Related Loading Factor {4} 1.15% 1.15% 1.15% 1.15%
7  Total Rate (5)+(6) 11.06% 11.06% 9.75% 9.75%
8
9 Annualized Cost (3)*(7) $23.82 $9.52 $20.65 $26.56 $47.21 $80.56
10 OPERATING EXPENSES )
11 Production capacity costs {5} $4.58 $0.22 $4.80
12 Distribution capacity costs {6} $1.68 $10.57 $12.25 $12.25
13 A&G Exp Non-Plant Loading Factor {4 151.43% 151.43% 151.43% 151.43%
14  Plant + Labor Loading [(11)+(12)]*[1+(13)] $11.51 $0.56 $4.21 $26.59 $30.80 $42.86
15
16 WORKING CAPITAL = - 3
17 Materials & Supplies + Prepayments Rate {2} © 0.93% 0.93% 0.93% 0.93%
18 M&S Cost (3)*(17)~—"= 2.01 0.80 1.98° 2.55
19 Working Cash O&M Allowance {7} (14)*11.56% 1.33 0.06 0.49° 3.07 '
20 Total Working Capital (18)+(19) $3.34 $0.87 $2.47 $5.62 $8.09 $12.30
21 )
22 Working Capital Rev. Req'd {8} (20)*12.73% $0.43 $0.11 $0.31° $0.72 $1.03 $1.57
23
24 System Seasonal Capacity Related Cost ' '
25 $/Des'n Day Dt (9)+(14)+(22) $35.75 $10.19 $25.18 $53.86 $79.04 $124.99
26 :
27 Loss Factor {2} 0.990 0.990 0.990 0.990 0.990 0.990
28 inflation Adjustment {9} 4.59% 4.59% 4.59% 4.59% 4.59% 4.59%
29
30 Annual Capacity Cost (25)[1+(28))/(27) $31.770 $10.765 $26.602 $56.899 $83.502 $132.097
NOTES:
1 Sources: Production taken from Schedule JLH-3- 1, Page 1. Distribution taken
from Schedule JLH-3- 2, page 1.
2 Source: Schedule JLH-3- 7, page 2.
3 Source: Schedule JLH-3-8, Page 1.
4 Source: Schedule JLH-3- 7, page 1.
5 Source: Schedule JLH-3- 4, page 4.
6 Source: Reinforcement from Schedule JLH-3- 4, page 5 and extentions from Schedule JLH-3- 5, page 1.
7 Working cash computed on the basis of 45 days net lag from expense to revenue.
8 Revenue requirement for working cash computed as the after tax cost of capital, i.e.
debt costs plus equity costs increased by taxes equals 12.73%.
9 Inflation adjustment fo restate marginal costs to rate year dollars.
BSG MCS.xis 45
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4/20/2005 - Revision Level 1.0 MA DTE Docket No. 05-___
Schedule JLH-3-10 Page 2 of 2
. BAY STATE GAS COMPANY
GAS MARGINAL COST STUDY

Summary of Marginal Commodity Costs

Line
No. Description WINTER SUMMER
PLANT INVESTMENT ‘
1 Not Applicable $0.00 $0.00
2
3 OPERATING EXPENSES
4 Seasonal Weighted Average Gas {1X2} $ 991 § 7.69
5
6 Non-Gas Producion O&M Loading Factor {3} 0.00% 0.00%
7 A&G Exp Non-Plant Loading Factor {4} 151.43% 151.43%
8  Other Production O&M (4)*(6)*[1+(7)] $0.000 $0.000
9
10  Total Variable Commodity Cost (4)+(8) $9.907 $7.691
11
12 WORKING CAPITAL
13 Fuel Inventory Rate {3} 12.34% 12.34%
14 Fuel Inventory Cost (4)*(13) 1.22 0.95
15 Working Cash Allow  [(4)*25.30+(8)*42}/365 {5} $0.687 $0.533
16  Total Working Capital (14)+(15) $1.909 $1.482
17 i
18 Working Capital Rev. Required. (16)*12.73% $0.243 $0.189
19 - . . . {6} . .
20 System Seasonal Commodity Related Cost
. 21§Dt (10)+(18) , $10.150 $7.879
22
23 Loss Factor {N) 0.990 0.990
24
25 Date of Dispacth Prices 02-May-06
26 Midpoint of Rate Year 02-May-06
27 Commodity Inflation Adjustment {8} 0.00% 0.00%
28
29 Marginal Commodity Cost (21)/(23)*[1+(27)] $10.252 $7.959
30
31 Ratio to incremental Supply Costs (29)/(4) 1.0349 1.0349
NOTES:

1 Source: Schedule JLH-3- 4, page 3.

Source: Schedule JLH-3- 4, page 2.

Source: Schedule JLH-3- 7, page 2.

Source: Schedule JLH-3- 7, page 1.

Working cash computed on the basis of 25.30 days net lag for gas and 42.21 days for other expenses.
Revenue requirement for working cash computed as the after tax cost of capital, i.e.

debt costs plus equity costs increased by taxes equals 12.73%.

Source: Scheduie JLH-3- 7, page 2.

Source: Schedule JLH-3- 8, page 1.
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Bay State Gas Company
Summary of Cost Study Results

Schedule JLH-3-14

Page 3 of 5
Marginal Cost Study Equiproportional Adjustments of M
Rate Class Sales T p ) Cost Percent of Total MCS Ad) to Total Present Reven!
Line Summer Rate tation Gas Dellvery Total Gas Delivery Gas Delivery Total
No. Slze Use Class THERMS THERMS Supply Service Annual MCS Supply Service Supply Service Annual MCS
o @ [} [T} 4] ® @ ® ® (10) ] o2 (1)
339,368,322 161,102,537
1 |Resi Kt Low {R3&R4| 247,703,740 79,549 260,185,724 112,824,460 373,010,184 68.08% 66.52% 231,078,661 107,161,232 338,239,893
2__|Resi No-Ht High |R1&R2 6,394,258 1,908 6,477,310 13,707,766 20,185,076 1.70% 8.08% 5,752,691 13,018,704 18,772,395
3 |Low C&l Low G40 23,311,210 1,900,026 25,513,152 12,914,899 38,428,051 6.68% 7.61% 22,658,987 12,266,636 34,925,623
4 jLowCa&l High G-50 4,446,204 797,782 4,350,385 2,337,517 6,687,902 1.14% 1.38% 3,863,706 2,220,185 6,083,891
5 |[MedC&l Low G-41 38,636,479 15,524,113 40,668,811 11,185,758 51,854,570, 10.64% 6.59% 36,119,178 10,624,290 48,743,467
6__|Med C&l High G-51 13,718,807 7,650,476 13,066,227 2,815,480 15,881,717 3.42% 1.66% 11,604,504 2,674,166 14,278,670
7 [HighC&! Low G42 17,483,688 26,651,718 18,050,389 7,250,085 25,300,484 4.72% 4.27% 16,031,086 6,886,176 22,917,263
8__|High Cal High G-52 6,665,891 18,838,377 6,272,339 2,138,627 8,410,866 1.84% 1.26% 5,570,651 2,031,278 7,601,928
9 |Large C&l Low G-43 4,431,948 5,036,085 4,414,804 1,248,757 5,664,562 1.16% 0.74% 3,920,919 1,187,026 5,107,944
10_|Large C&! High G-53 3,153,997 51,068,230 3,116,593 3,192,070 6,308,663 0.82% 1.88 2,767,938 3,031,844 5,799,783
11_{Outdoor Lght High oL 2,728 [1) [ 0.00% 0.00 [ [1] [
12 Total 365,949,048| 127,549,264 382,115,735] 169,616,441] _ 551,732,176 100.00% 100.00 339,368,322]  161,102,537] 500,470,859
Adjustment Factor 0.88812967  0.949804961
Bay State Gas Company
Summary of Cost Study Results
Unadjusted (Raw) Marginal Cost Study Resuits
Rate Class Sales Transpor- Marginal Cost Study $/C or $itherm
Line Summer Rate tation Customer Winter Supply Summer Supply Winter Annual
No. Size Use Class THERMS THERMS Charge Capacity C dity Capaclf [+ dity Delivery Rate Delivery Rate | Delivery Rate
" @ @ W &) @ m L) ) 1o un 3] on 10}
1 |ResiHt Low |R3&R4| 247,703,740 79,549 $32.45 $0.0522 $1.0514 $0.0000 $0.8160 $0.1156 $0.0640 $0.1061
2 __|Resi No-Ht High |R1&R2 6,394,258 1,908 $33.41 $0.0348 $1.0895 $0.0000 $0.8559 $0.0852 $0.0307 $0.0509
3 |Low C&t Low G-40 23,311,210 1,800,026 $47.73 $0.0597 $1.0664 $0.0000 $0.8232 $0.1396 $0.0804 $0.1332
4 |Low C&l High G-50 4,446,204 797,782 $51.52 $0.0361 $1.0504 $0.0000 $0.8245 $0.0683 $0.0324 $0.0537
l 5 |Med Cal Low G41 38,636,479 15,524,113 $85.47 $0.0546 $1.0362 $0.0000 $0.8022 $0.1255 $0.0711 $0.1178
8 |Med C&I High G-51 13,718,907 7,650,476 $62.21 $0.0338 $1.0219 $0.0000 $0.8027 $0.0643 $0.0306 $0.0507
7 |HighC&l Low G-42 17,483,688| 26,651,718 $351.39 $0.0498 $1.0288 $0.0000 $0.7992 $0.1134 $0.0634 $0.1051
8 |High C&l High G-52 8,665,891 18,839,377 $355.73 $0.0287 $1.0184 $0.0000 $0.7998 $0.0543 $0.0254 $0.0422
8 |Large C&! Low G-43 4,431,948 5,036,085 $1,001.16 $0.0587 $1.0200 $0.0000 $0.7980 $0.1272 $0.0669 $0.1129
| 10_ [Large C&l High G-53 3,153,997 51,068,230 $906.18 $0.0338 $1.0252 $0.0000 $0.8011 $0.0618 $0.0272 $0.0455
11
2 1 Total 365,946,320] 127,549,264
Bay State Gas Company
Summary of Cost Study Results
Equi-Proporionally Adjusted Marginal Cost Study Results
Rate Class Sales T p Equi-Proportionally Adj Marginal Cost Study Results
Line Summer Rate tation Customer Winter Supply Summer Supply Vinter Summer
No. Size Use Class THERMS THERMS Charge Capacity - G dity Ci C dity Delivery Rate Dellvery Rate
) @ [} “ ] ® (U] ® ® (10) on 12) 3
1 |ResiHt Low |R3&R4| 247,703,740 79,549 $30.83 $0.0463 $0.9338 $0.0000 $0.7247 $0.1098 $0.0608
2 |Resi No-Ht High [R1&R2 6,394,258 1,908 $31.74 $0.0309 $0.9677 $0.0000 $0.7602 $0.0619 $0.0292
3 |LowC&l Low G40 23,311,210 1,800,026 $45.33 $0.0530 $0.9471 $0.0000 $0.7311 $0.1326 $0.0763
4 lLowCal High G-50 4,446,204 797,782 $48.93 $0.0321 $0.9329 $0.0000 $0.7323 $0.0648 $0.0307
§ |MedC&l Low G-41 38,636,479 15,524,113 $81.18 $0.0485 $0.9203 $0.0000 $0.7124 $0.1192 $0.0675
l 8 |Med Cal High G-51 13,718,907 7,650,476 $78.08 $0.0300 $0.9076 $0.0000 $0.7129 $0.0611 $0.0280
7 [HighC&! Low G-42 17,483,668 26,651,718 $333.75 $0.0443 $0.9136 $0.0000 $0.7088 $0.1077 $0.0603
8 |High C& High G-52 6,665,891 18,839,377 $337.88 $0.0255 $0.9045 $0.0000 $0.7103 $0.0516 $0.0242
¢ |Large C&! Low G43 4,431,946 5,036,085 $950.90 $0.0521 . $0.9059 $0.0000 $0.7088 $0.1208 $0.0636
10_|Large C&I High G-53 3,163,997 51,068,230 $860.69 $0.0301 $0.9105 $0.0000 $0.7115 $0.0587 $0.0259
11
[z Total 365,946,320 127,549,264

4/22/2005 2:54 PM
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Bay State Gas Company
Summary of Cost Study Results

Seasonal Cost and Sales Data

Sales and Transportation Volumes

Schadule JLH-3-14
Page4 of §

Rate Class Sales Sales Trans Trans Trans Sales 4Trans [Sales &Trans| Sales &1rans
Line Load Rate Annual Winter Annual Winter Summer Annual Winter Summer
No. Size Factor  Class THERMS THERMS THERMS THERMS THERMS THERMS THERMS
0 @ [} “ L] ® ® ® 00 [} 0z
1 |ResiHt Low R3 & R4| 247,703,740| 201,880,224 79,549 62,800 16,640 247,783,289] 201,943,124
2 |Rest No-Ht High R1&R2 8,394,268 3,741,214 1,808 1,027 881 6,396,166 3,742,241
3 [towC&l Low G-40 23,.311.210 20,876,820 1,800,026 1,621,127 278,899 25,211,238 22,497,947 ‘
4 |Low C&I High G-50 4,446,204 2,612,172 1,834,032 797,782 497,704 300,078 5,243 986 3,109,876
5 [Med C&l Low G4 38,636,479 33,512,083 5,124,396 15,624,113 13,007,904 2,516,209 54,160,592 46,519,907
6 |Med C&I High G-51 13,718.907 8,116,526 5,602,381 7.850,478 4,624,378 3,026,098 21,369,383 12,740,904
7 |High C&l Low G-42 17,483,688 14,598,720 2,883,968 28,651,718 22,206,659 4,445,058 44,135,408 36,808,379
8 |High C&l High G52 6,665,891 3,804,583 2,861,308 18,839,377 10,952,045/ 7,887,332 25,505,268 14,756,628
9 |Large C&l Low G-43 4,431,948 3,128,697 1,303,249, 5,036,085 4,082,507 953,578 9,468,031 7.211,2¢4
10 |Large C&I High G-53 3,153,997 2,286,988 867,008] 51,068,230 26,368,965| 24.699,265 54,222227| 28,655,953
11 |Outdoor Lght High oL 2,728 1,395 1,333 0 [] 2,728 3¢5 1,333
12 Total 365,949,048] 294,560,422 71,388,626| 127,549,264 83,425,216 44,124,048 493,498,312] 377,985,628] 115,512,674
Bay State Gas Company
Summary of Cost Study Results
Customer Component Costs and Target Charge:
Rate Class coss Total Customer CcOoSss coss
Line Load Rate | Target Base Annual Charge Target Base | Target Base
No. Size Factor Class Cust Rev Customers $/MOiCust CustWint | Cust Summ
" @ [} “ (L) © m ® ®
trom COSS
1 |[ResiHt Low R3 & R4| $62,124,121 2,666,494 $23.30| $31,062,061] $31,082,061
2__|Resi No-Ht High R1&R2 9,698,726 400515 $24.22 4,849,363
3 |Low C&l Low G-40 6,932,274 200,206 $34.63 3,488,137
4 lLowCal High G-50 1,698,875 39,908 $42.57 849,487
5 |Med C&I Low G-41 4,652,883 56,195 $82.80] 2,326,441
8 |Med C&I High G-51 1,880,092 21,073 $89.22! 940 046 940,046
7 |High C&l Low G-42 1,840,726 7.432 $261.13 970,363 970,363
8 |High C&! High G-52 918,286 2989 $307.22 459,143 459,143
9 {Large C&l Low G-43 144,636 181 $799.10 72,318] 72,318 i
10 itarge C&l High G-53 609,537 799 $762.87 304,768 304,768
11 |Outdoor Lght High oL 87 144 $0.61 44 44
12 Total 90,600,343 3,385,938 $26.68]  45.300,172 45,300,172
Bay State Gas Company
Summary of Cost Study Results
Seasonal Distribution Revenue Requiremen{ i
Rata Class COss Prop Resp Prop Resp COSs cOoss Distribution
Line Load Rate | Target Base | Allocator Allocator | Dem Rev Daem Rev Rate
No. Size Factor Class Dem Rev Winter Summer Winter Summer Base
m @ ] [T} ® m ® ® (10)
from CO8S
1 [ResiHt Low RI& R4 49.810% 3.096%] $36,123,024 $2,244,903| 228,590,466
2 |Resi No-Ht High R1&R2 0.840% 0.174% 959,041 198,536 17,817,354
3 |Low Cé&l Low G-40 5.839% 0.186% 4,236,009 134,758 25,270,507
4 |Low C&lI High G-50 0711% 0.141% 540,967 107,187 4,722,501
5 |Med C&I Low G-41 8,202,950 11.728% 0.523% 7,852,735 350,214| 36,540,684
6 |Med C&lI High G-51 2,319,089 2.864% 0.568% 1,936,596 A
7 |High C&l Low G-42 6,311,854 9.088% 0.,499% 6,983,418
8 |High C&l High G-52 2,630,881 3.289% 0.703% 2,167,571
9 [Large C&I Low G-43 1,311,333 1.857% 0.152% 1,212,081
10 |Large C&l High G-53 5,181,399 6,269% 1.668% 4,092,710
11 |Outdoor Lght High oL 257 0.00030% 0.00008% 200
12 Totat 70,502,194 92.284% 7.706%| 65,104,352
Bay State Gas Company
Summary of Cost Study Results
Seasonal Direct Gas Costs
Rate Class Base Base Base Base i ing Ini Total Total Total
Line Load Rate Demand Demand Commodity | Commodity Demand Demand Commodity | Commodity | Direct Gas Direct Gas | Direct Gas
No. Size Factor Class Winter Summer Winter Summer Winter Summer Winter Summer Winter Summer
" @ 2} [T} (L] ) m ® ® L) oy 12 i} ] L]
1 {ResiHt Low R3I&R4 $1,925,853 $1,937,014 $23.082,780 $25.774,928] $30,570,354| $1,343,446] $122,896,201] $11,499,133] $179,275,387 $40,554,521| $219,829,908
2 _|Resi No-Ht High R1& R2 149,988 150,853 1.859,028 2,007,358 223,101 9,804 964,903 163,256 3,197,820. 2,331,269 5,529,189
3 |Low C&t Low G-40 84,462 84,128 1,047,370 1,111,479 3,742,160 164,453 13,888,348 865,732 18,863,339 2,225,792 21,089,131
4 JlowC& High G-50 97,543 97,755 1,208,568 1,297,388 184,212 8,095] 746,170 199,462 2,237,513 1,602,700 3,840,213
5 |Med C&! Low G-41 17¢.567 178,806 2,226,727 2,392,932 5,583,052 245353 21,901,851 1,811,718 29,891,197 4,628,807 34,520,004
68 |Med C&I High G-51 318,369 320,198 3,847,934 4,260,866 520,326 22,866 2,196,572 328,662 6,983,201 4932592 11,915,793
7 |Righ Cal Low G-42 102,632 102,641 1,272,691 1,360,146 2,183,371 98,390 9,242,012 979,840 12,810,705 2,539,017 15,349,722
8 |High Cal High G-52 178,327 164,486 2,211,344 2,146,249 153 069 8,727 887,278 245.730 3,230,018 2,563,191 5,793,209
9 |Large Ca&l Low G-43 60,962 61,872 753,815 823,598 515,138 22,638 1,433,551 245,009 2,763,486 1,153,117 3,916,584
10 |Large C&i High G-53 46,143 46,199 572,192{ 612,715 1“;@1» 8,548 1,199,742 92,445 2,012,621 759,908 2,772,528
11 [Outdeor Lght High oL 87 82, 1,076 1,081 0 0 1,183 1,173 2,336
12 Total 3,144,034 3,144,034 38,085,458 41,788,747 43,879,319 1,928,323 175,257,718] 16,430,986 261,266,529 63,282,089 324,558,618
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Bay State Gas Company
Summary of Cost Study Results

Schedule JLH-3-14

Page 5of §
Indirect Gas Costs
Allocated Using Remaining
Derivation of Prices for Recovery Demand ;
Rate Class Indirect Other Other Other Indirect
Line Load Rate Gas Bad Debt Indirect Indirect Indirect Excl WC
No. Size Factor  Class Costs Acct 904 Costs Winter Summer and BD
[} 2) @) (4} 5) (6) ] (8) ()] (10
=(5)-(6) =(7)-(8} =(8)+(9)
1 |ResiHt Low R3&R4| $11,268,710 $5,461,799] $5,806,911 $5,562,463 $244,448 $5,806,911
2 |Resi No-Ht High R1 & R2 554,379 423,489 130,890 125,380 5,510 130,890
3 |Low C&l . Low G-40 1,228,069 715,490 512,579 491,002 21,578 512,579
4 |Low C&l High G-50 171,996 135,652 36,344 34,814 1,530 36,344
5 |Med C&l Low G-41 935,297 223,023 712,274 682,290 29,984 712,274
6 |MedCé&l High G-51 173,689 84,455 89,234 85,477 3,756 89,234
7 [High C&l Low G-42 322,806 26,344 296,462 283,982 12,480 296,462
8 |High C&l High G-52 45,115 10,061 35,054 33,578 1,476 35,054
9 |Large C&l Low G-43 73,466 720 72,746 69,683 3,062 72,746
10 |Large C&l High G-53 36,165 1,410 34,755 33,292 1,463 34,755
11 |Outdoor Lght High oL 13 0 13 0 13 13
12 Total 14,809,704 7,082,443 7,727,261 7,401,961 325,300 7,727,261
Total LLF 13,828,347 6,427,376 7,400,971 7,089,419 311,552 7,400,971
Total HLF 981,356 655,067 326,290 312,542 13,748 326,290
Unit Cost. ... .
Low Load Factor $ 0.0259 § 0.0054
High Load Factor $ 0.0152 § 0.0010
Recovery of Indirect Gas Costs
Rate Class Sales Sales Indirect Gas Cost Revenues B
Line Winter Rate Winter Summer
No. Size Use Class Therms Therms Winter Summer Total
(1) (2) @) O] 5) 6) )] 8 ©)
1 Low Load Factor Rate (Rounded) $ 0.0259 $ 0.0054
2 High Load Factor Rate (Rounded) $ 0.0152 § 0.0010
3
4
5
6 ResiHt Low R3 & R4 201,880,224 45,823,516  $5,228,698 $247,447 $5,476,145
7 ResiNo-Ht High R1 & R2 3,741,214 2,653,044 56,866 2,653 $59,519
8 LowC&l Low G-40 20,876,820 2,434,390 540,710 13,146 $553,855
9 LowC&l High G-50 2,612,172 1,834,032 39,705 1,834 $41,539
10 Med C&l Low G-41 33,512,083 5,124,396 867,963 27,672 $895,635
11 Med C&l High G-51 8,116,526 5,602,381 123,371 5,602 $128,974
12 High C&! Low G-42 14,599,720 2,883,968 378,133 15,573 $393,706
13 High C&l High G-52 3,804,583 2,861,308 57,830 2,861 $60,691
14 Large C&l Low G-43 3,128,697 1,303,249 81,033 7,038 $88,071
15 Large C&l High G-53 2,286,988 867,009 34,762 867 $35,629
16 Outdoor Lght High oL 1,395 1,333 21 1 $23
17 Low Load Factor Subtotal 273,997,544 57,569,519 7,096,536 310,875 $7.,407,412
18 High Load Factor Subtotal 20,562,878 13,819,107 312,556 13.819 $326,375
19 Total 294,560,422 71,388,626 7,409,092 324,695 7,733,787
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